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Description 

[BACKGROUND OF THE INVENTION] 
5 Field of the Invention 

[0001] The present invention relates to novel compounds having inhibitory activity against the biosynthesis of trig- 
lycerides and inhibitory activity against the secretion of apolipoprotein B-containing lipoproteins, and pharmaceuticals 
comprising the compounds as an active component, especially prophylactic or therapeutic agents for hyperlipidemia. 

10 

Background Art 

[0002] A change in dietary habits and an increase in population of persons of advanced age has lead to an increase 
in arteriosclerotic diseases. An abnormal increase in the level of cholesterol and triglycerides which are serum lipids 
'5 (hyperlipidemia) may be one major risk factor of this group of diseases. For example, the proportion of patients suffering 
from familial combined hyperlipidemia (FCHL) among patients suffering from cardiac infarction is about 30%, which is 
a higher frequency than the case of other underlying diseases. Furthermore, the familial combined hyperlipidemia 
(FCHL) is known as an underlying disease which has a high risk of onset of ischemic hear diseases (Lipid, 2, 373 
(1991)). 

20 [0003] Hyperlipidemia, which takes place with high frequency as the complication of obesity and diabetes mellitus, 
is also recognized as a risk factor of arteriosclerosis (Diabetes, 37, 1595 (1988) and Int. J. Obesity, 15, 1 (1991)). 
[0004] Further, it is also known that among hyperlipidemia, hypertriglyceridemia leads to pancreatitis and the like 
(Medical Practice, 12, 957 (1995)). 

[0005] Therefore, the treatment of hyperlipidemia is important for the prevention and treatment of arteriosclerotic 
25 diseases, such as ischemic hear diseases and cerebrovascular diseases. Further, it has been pointed out that there 
is a possibility that hyperlipidemia attended with renal diseases evolves the renal disorder (Molecular Medicine, 31 , 
536 (1994)). For this reason, the necessity of treating hyperlipidemia has been proposed. 

[0006] For the treatment or prevention of hyperlipidemia and arteriosclerotic diseases, statin compounds, such as 
Lovastatin, as agents for inhibiting the biosynthesis of cholesterol, particularly as agents for inhibiting 3-hydroxy-3-meth- 
30 ylglutaryl-coenzyme A reductase, and fibrate compounds, such as Bezafibrate, as agents for lowering the level of 
triglycerides, have been clinically used as pharmaceuticals. 

[0007] Further, in recent years, reducing the level of triglycerides in serum and the level of apolipoprotein B-containing 
lipoprotein in serum, which is considered to induce arteriosclerosis, is expected to be useful for the prevention and 
treatment of the above diseases (Arterioscler. Thromb., 12, 1284 (1992) and Circulation, 85, 37 (1992)). One reason 
35 for this is that patients suffering from abetalipoproteinemia, in which apolipoprotein B-containing lipoprotein is not de- 
tected in blood, do not cause arteriosclerosis (Clin. Chem., 34, B9-12 (1988)). 

[0008] Compounds known to have such activity include pyrrolecarboxylic acid derivatives, sulfonamide derivatives, 
phenylpiperazine derivatives, and biphenyl-2-carboxylic acid derivatives. Further, isoindolone derivatives having a sub- 
stituent only in the nitrogen atom at the 2-position are also known (EP 643057 and WO 96/26205). 
40 [0009] On the other hand, compounds having piperazine on the benzene ring in isoindolone and isoquinolone skel- 
etons are known (WO 96/261 87). These compounds, however, are different from the compounds of the present inven- 
tion in the substituent of nitrogen at the 2-position and, in addition, acts as fibrinogen receptor antagonist. Thus, the 
above compounds are different from the compounds of the present invention in idea. 

[0010] The present inventors have previously disclosed, in WO 98/54135, compounds which have piperazine on a 
45 benzene ring of isoindolone and isoquinolone skeletons and inhibit the secretion of apolipoprotain B-containing lipo- 
protein. 

[001 1] On the other hand, benzamide compounds are not known which have piperazine on a benzene ring and have 
two substituents other than a hydrogen atom on a nitrogen atom and, at the same time, inhibit the biosynthesis of 
triglycerides and inhibit the secretion of apolipoprotain B-containing lipoprotein. 
so [0012] Further, compounds having piperazine on a naphthyridinone skeleton are not also known. Furthermore, com- 
pounds are also not known which have piperazine on a pyridine skeleton and, in addition, have an N,N-di-substituted 
carbamoyl group. 

[0013] Furthermore, compounds are not also known which have piperazine on naphthyridinone and pyridine skele- 
tons and inhibit the secretion of apolipoprotein B-containing lipoproteins. 
55 [0014] Agents, which have the activity of lowering serum triglyceride level and have the activity of lowering blood 
apolipoprotein B-containing lipoprotein level based on a new mechanism of action and, at the same time, do not cause, 
as side effect, the accumulation of some lipids within the liver which is found in abetalipoproteinemia, have been desired 
to be developed as prophylactic or therapeutic agents for hyperlipidemia or arteriosclerotic diseases (The Metabolic 
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Basis of Inherited Disease, Sixth Edition, 1139 (1989)). 
[SUMMARY OF THE INVENTION] 

5 [0015] The present inventors disclose herein novel nitrogen-containing heterocyclic compounds, which have piper- 
azine or piperidine on a benzene or pyridine ring of an isoindolone or isoquinolone skeleton and a skeleton similar to 
this skeleton, such as a quinazolinone, phthalazinone, or naphthyridinone skeleton, and further disclose benzamide 
compounds or amide-substituted pyridine compounds which have at least two substituents on a benzene or pyridine 
ring one of which is a substituent through piperazine or piperidine and another substituent is an amide having two 

io substituents other than hydrogen atoms on the nitrogen atom. These compounds have high activity of lowering the 
blood triglyceride level and high activity of lowering the blood apolipoprotein B-containing lipoprotein level through high 
activity of lowering the blood lipid level, particularly inhibitory activity against the biosynthesis of triglycerides in the 
liver and inhibitory activity against the secretion of apolipoprotein B-containing lipoprotein from the liver, and are useful 
as therapeutic and prophylactic agents for hyperiipidemia and arteriosclerotic diseases. 

15 [0016] Accordingly, an object of the present invention is to provide compounds which have inhibitory activity against 
the biosynthesis of triglycerides in the liver and, in addition, have inhibitory activity against the secretion of apolipopro- 
tein B-containing lipoprotein from the liver, and are particularly excellent in inhibitory activity against the secretion of 
apolipoprotein B-containing lipoprotein, are free from the side effect of accumulation of the lipids within the liver. Thus, 
they are useful for the treatment and prevention of hyperiipidemia and arteriosclerotic diseases. 

20 [001 7] According to the present invention, there is provided a compound represented by formula (I) or a pharmaco- 
logically acceptable salt or solvate thereof: 



25 



30 




o 



wherein 

35 Ri and R 2 , which may be the same or different, represent 

optionally substituted alkyl having 1 to 6 carbon atoms, 

optionally substituted alkoxy having 1 to 6 carbon atoms, 

optionally substituted cycioalkyl having 3 to 8 carbon atoms, 

optionally substituted phenyl, 
40 optionally substituted alkenyl having 2 to 6 carbon atoms, 

optionally substituted alkyny I having 2 to 6 carbon atoms, or 

an optionally substituted five- or six-membered saturated or unsaturated heterocyclic ring containing not more 
than 2 hetero-atoms, or 

R 1 and R 2 , together with a nitrogen atom to which R 1 and R 2 are attached, may form a five- or six-membered 
is monocyclic ring which may further contain one hetero-atom or may be substituted or an eight- to ten-membered 

condensed ring which may further contain one hetero-atom or may be substituted; 
R 3 and R 4 , which may be the same or different, represent 
a hydrogen atom, 

optionally substituted alkyl having 1 to 6 carbon atoms, 
50 a halogen atom, 

hydroxyl, 
nitrile, 

alkoxycarbonyl having 2 to 5 carbon atoms, 
alkoxy having 1 to 6 carbon atoms, or 
55 carboxyl, or 

R 2 and R 3 may be attached to each other to form group -(CH 2 ) m -, wherein m is 1 or 2, -N=CH-, -CH=N-, or - (C^ 
alkyl)C=N-; 

A, D, E, and G each represent a carbon atom, or any one of A, D, E, and G represents a nitrogen atom with the 
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other three each representing a carbon atom, 
Q represents a nitrogen atom or a carbon atom, 

q, when Q represents a nitrogen atom, represents a single bond and, when Q represents a carbon atom, represents 
a single bond or a double bond; 
5 Y represents a group represented by formula (II): 



10 




(id 



15 wherein 

X represents a hydrogen atom; group - C(=0)N(R 5 )R 6 wherein R 5 and R 6 , which may be the same or different, 
represent a hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, optionally substituted cycloalkyl 
having 3 to 8 carbon atoms, optionally substituted phenyl, optionally substituted alkenyl having 2 to 6 carbon atoms, 
20 or optionally substituted alkynyl having 2 to 6 carbon atoms; or group -C(=0)OR 7 wherein R 7 represents a hydrogen 

atom or optionally substituted alkyl having 1 to 6 carbon atoms, 

R 8 is absent or represents a bond, an oxygen atom, a sulfur atom, -S0 2 - t -SO-, -CH 2 -CH 2 -, or - CH=CH-, and 
R 9 and R 10 , which may be the same or different, represent a hydrogen atom, optionally substituted alkyl having 1 
to 6 carbon atoms, alkoxy having 1 to 6 carbon atoms, a halogen atom, or hydroxyl; and 
25 z represents -(CH 2 ) n -, wherein n is an integer of 0 to 6, -0-(CH 2 ) r , or -C(=0)NH-(CH 2 ) r wherein i is an integer of 

1 to 6, excluding the case where 

R 2 and R 3 are attached to each other to form group - (CH 2 ) m - wherein m is 1 or 2; A, D, E, and G each represent 
a carbon atom; Q represents a nitrogen atom; Y represents a group represented by formula (II) wherein X repre- 
sents a hydrogen atom and R 8 is absent; and Z represents -(CH 2 ) n -. 

30 

[DETAILED DESCRIPTION OF THE INVENTION] 
Definition 

35 [0018] As used herein, the term "alkyl" and the term "alkoxy" as a group or a part of a substituent respectively mean 
straight chain or branched chain alkyl and straight chain or branched chain alkoxy. Further, the term "aryl" as a group 
or a part of a substituent means a six- to fourteen-membered (mono- to tricyclic, preferably mono- or bicyclic) aromatic 
ring, such as phenyl, 1 -naphthyl, 2-naphthyl, biphenyl, or 2-anthrylnaphthyl. The term "halogen atom" means a fluorine, 
chlorine, bromine, or iodine atom. The term "hetero-atom" means a nitrogen, oxygen, or sulfur atom. 

40 

Compounds of formula (I) 

[0019] In formula (I), alkyl having 1 to 6 carbon atoms represented by R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 9 , or R 10 is 
preferably alkyl having 1 to 4 carbon atoms. One or more hydrogen atoms on alkyl represented by R 1 , R 2 , R 3 , R 4 , R 5 , 

45 R6^ r7 r9 or Rio may b e substituted. In this case, examples of substituents include: hydroxyl; halogen atoms, pref- 
erably fluorine, chlorine, and bromine atoms; amino; aikoxys having 1 to 6 carbon atoms, preferably methoxy and 
ethoxy; alkoxycarbonyls having 2 to 5 carbon atoms, preferably methoxycarbonyl and ethoxycarbonyl; C^ cycloalkyls; 
phenyl; biphenyl; amino substituted by alkyl having 1 to 6, preferably 1 to 4, carbon atoms; and five- or six-membered 
saturated or unsaturated heteroaromatic rings containing one hetero-atom (preferably a nitrogen, oxygen, or sulfur 

so atom), for example, tetrahydropyranyl, pyridyl, piperazinyl, furyl, and thienyl. 

[0020] Alkoxy having 1 to 6 carbon atoms represented by R 1 , R 2 , R 3 R 4 , R 9 , or R 10 is preferably alkoxy having 1 to 
4 carbon atoms. One or more hydrogen atoms on alkoxy represented by R 1 , R 2 , R 3 , R 4 , R 9 or R 10 may be substituted. 
In this case, examples of substituents include: hydroxyl; halogen atoms, preferably fluorine, chlorine, and bromine 
atoms; amino; aikoxys having 1 to 6 carbon atoms, preferably methoxy and ethoxy; alkoxycarbonyls having 2 to 5 

55 carbon atoms, preferably methoxycarbonyl and ethoxycarbonyl, C 3 . Q cycloalkyls; phenyl; biphenyl; amino substituted 
by alkyl having 1 to 6, preferably 1 to 4, carbon atoms; and five- or six-membered saturated or unsaturated heteroar- 
omatic rings containing one hetero-atom (preferably a nitrogen, oxygen, or sulfur atom), for example, tetrahydropyranyl, 
pyridyl, piperazinyl, furyl, and thienyl. 
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[0021] Cycloalkyl having 3 to 8 carbon atoms represented by R 1 , R 2 , R 5 or R 6 is preferably cycloalkyl having 3 to 6 
carbon atoms. One or more hydrogen atoms on cycloalkyl represented by R 1 , R 2 , R 5 , or R 6 may be substituted. In this 
case, examples of substituents include: alkyls having 1 to 6 carbon atoms; hydroxyl; halogen atoms, preferably fluorine, 
chlorine, and bromine atoms; amino; alkoxys having 1 to 6 carbon atoms, preferably methoxy and ethoxy; alkoxycar- 

5 bonyls having 2 to 5 carbon atoms, preferably methoxycarbonyl and ethoxycarbonyl; C^q cycloalkyls; phenyl; benzyl; 
and alkylcarbonyloxys having 2 to 5 carbon atoms, preferably acetoxy and ethylcarbonyloxy. 
[0022] One or more hydrogen atoms on phenyl represented by R 1 , R 2 R 5 , or R 6 may be substituted. In this case, 
examples of substituents include: alkyls having 1 to 6 carbon atoms; hydroxyl; halogen atoms, preferably fluorine, 
chlorine, and bromine atoms; amino; alkoxys having 1 to 6 carbon atoms, preferably methoxy and ethoxy; alkylcarbonyls 

10 having 2 to 5 carbon atoms, preferably acetyl and ethylcarbonyl; alkoxycarbonyls having 2 to 5 carbon atoms, preferably 
methoxycarbonyl and ethoxycarbonyl; C 3 ^ cycloalkyls; phenyl; biphenyl; amino substituted by alkyl having 1 to 6, 
preferably 1 to 4, carbon atoms; five- or six-membered saturated or unsaturated heteroaromatic rings containing one 
hetero-atom (preferably a nitrogen, oxygen, or sulfur atom), for example, tetrahydropyranyl, pyridyl, piperazinyl, furyl, 
and thienyl; trifluoromethyl; and nitro. 

15 [0023] Alkenyl having 2 to 6 carbon atoms represented by R 1 , R 2 R 5 , or R 6 is preferably alkenyl having 2 to 4 carbon 
atoms. One or more hydrogen atoms on alkenyl represented by R 1 , R 2 , R 5 , or R 6 may be substituted. In this case, 
examples of substituents include: hydroxyl; halogen atoms, preferably fluorine, chlorine, and bromine atoms; amino; 
alkoxys having t to 6 carbon atoms, preferably methoxy and ethoxy, alkoxycarbonyls having 2 to 5 carbon atoms, 
preferably methoxycarboriyl and ethoxycarbonyl; C^ B cycloalkyls; phenyl; biphenyl; amino substituted by alkyl having 

20 1 to 6, preferably 1 to 4, carbon atoms; and five- or six-membered saturated or unsaturated heteroaromatic rings 
containing one hetero-atom (preferably a nitrogen, oxygen, or sulfur atom), for example, tetrahydropyranyl, pyridyl, 
piperazinyl, furyl, and thienyl. 

[0024] Alkynyl having 2 to 6 carbon atoms represented by R 1 , R 2 R 5 , or R 6 is preferably alkynyl having 2 to 4 carbon 
atoms. One or more hydrogen atoms on alkynyl represented by R 1 , R 2 , R 5 , or R 6 may be substituted. In this case, 

25 examples of substituents include: hydroxyl; halogen atoms, preferably fluorine, chlorine, and bromine atoms; amino; 
alkoxy having 1 to 6 carbon atoms, preferably methoxy and ethoxy; alkoxycarbonyls having 2 to 5 carbon atoms, 
preferably methoxycarbonyl and ethoxycarbonyl; C^g cycloalkyls; phenyl; biphenyl; amino substituted by alkyl having 
1 to 6, preferably 1 to 4, carbon atoms; and five- or six-membered saturated or unsaturated heteroaromatic rings 
containing one hetero-atom (preferably a nitrogen, oxygen, or sulfur atom), for example, tetrahydropyranyl, pyridyl, 

30 piperazinyl, furyl, and thienyl. 

[0025] The five- or six-membered saturated or unsaturated heterocyclic ring containing not more than two hetero- 
atoms represented by R 1 or R 2 is a ring selected from the group consisting of pyridine, thiophene, pyrrole, furan, 
pyrazole, imidazole, oxazole, thiazole, pyran, pyridazine, pyrimidine, pyrazine, and oxane, and preferred examples 
thereof include pyridine, thiophene, furan, imidazole, oxazole, thiazole, and oxane. One or more hydrogen atoms on 

35 the five- or six-membered saturated or unsaturated heterocyclic ring containing not more than two hetero-atoms rep- 
resented by R 1 or R 2 may be substituted. In this case, examples of substituents include: alkyls having 1 to 6 carbon 
atoms; hydroxyl; halogen atoms, preferably fluorine, chlorine, and bromine atoms; amino; alkoxys having 1 to 6 carbon 
atoms, preferably methoxy and ethoxy; alkoxycarbonyls having 2 to 5 carbon atoms, preferably methoxycarbonyl and 
ethoxycarbonyl; C^g cycloalkyls; and benzyl. 

40 [0026] An example of the ring formed by R 1 and R 2 together with a nitrogen atom to which R 1 and R 2 are attached 
is a ring selected from the group consisting of piperazine, piperidine, and 3,4-dihydro-1 H-isoquinolinone rings, and 
preferred examples thereof include piperidine and 3,4-dihydro-t H-isoquinolinone rings. One or more hydrogen atoms 
on this ring may be substituted. In this case, examples of substituents include: alkyls having 1 to 6 carbon atoms; 
hydroxyl; halogen atoms, preferably fluorine, chlorine, and bromine atoms; amino; alkoxys having 1 to 6 carbon atoms, 

45 preferably methoxy and ethoxy; alkoxycarbonyls having 2 to 5 carbon atoms, preferably methoxycarbonyl and ethox- 
ycarbonyl; C^q cycloalkyls; and benzyl. 

[0027] The absence of R 8 in the group represented by formula (II) means that the group has a structure represented 
by formula 



55 




[0028] According to a preferred embodiment of the present invention, examples of preferred groups represented by 
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R 1 or R 2 include optionally substituted alkyl having 1 to 6 carbon atoms, alkoxy having 1 to 6 carbon atoms, optionally 
substituted cycloalkyl having 3 to 8 carbon atoms, optionally substituted phenyl, optionally substituted alkenyl having 
2 to 6 carbon atoms, optionally substituted alkynyl having 2 to 6 carbon atoms, or optionally substituted five- or six- 
membered saturated or unsaturated heterocyclic ring containing not more than two hetero-atoms, and five- or six- 
membered monocyclic or eight- to ten-membered condensed ring formed by R 1 and R 2 together with a nitrogen atom 
to which R 1 and R 2 are attached. 

[0029] According to a preferred embodiment of the present invention, examples of preferred groups represented by 
R 3 or R 4 include a hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, a halogen atom, hydroxy I, 
nitrile, alkoxycarbonyl having 2 to 5 carbon atoms, alkoxy having 1 to 6 carbon atoms, and carboxyl. 
[0030] The group formed by the combination of R 2 and R 3 together is preferably -(CH 2 ) m ~, wherein m is 1 or 2, or 

-N-CH-. 

[0031] Preferably, A, D, E, and G each represent a carbon atom. 

[0032] Q preferably represents a nitrogen atom. 

[0033] Y is preferably 

a group represented by formula (II) wherein 

X represents group -C(=0)N(R 5 )R 6 wherein R 5 and R 6 , which may be the same or different, represent a hydrogen 
atom, optionally substituted alkyl having 1 to 6 carbon atoms, optionally substituted cycloalkyl having 3 to 8 carbon 
atoms, optionally substituted phenyl, optionally substituted alkenyl having 2 to 6 carbon atoms, or alkynyl having 
2 to 6 carbon atoms, preferably a hydrogen atom or optionally substituted alkyl having 1 to 6 carbon atoms; R 8 
represents a bond, an oxygen atom, a sulfur atom, -S0 2 -, -SO-, -CH 2 -CH 2 -, or -CH=CH- f preferably a bond or an 
oxygen atom; and R 9 and R 10 , which may be the same or different, represent a hydrogen atom, optionally substi- 
tuted alkyl having 1 to 6 carbon atoms, alkoxy having 1 to 6 carbon atoms, a halogen atom, or hydroxyl, preferably 
a hydrogen atom or a halogen atom, or 
a group represented by formula (II) wherein 

X represents a hydrogen atom; R 8 is absent; R 9 and R 10 , which may be the same or different, represent a hydrogen 
atom, optionally substituted alkyl having 1 to 6 carbon atoms, alkoxy having 1 to 6 carbon atoms, a halogen atom, 
or hydroxyl, preferably a hydrogen atom or a halogen atom. 
Z preferably represents -(CH 2 ) n - wherein n is an integer of 0 to 6. 

[0034] Examples of preferred groups represented by group Y-Z- include optionally substituted carbamoyldibenzo- 
suberanylalkyl, optionally substituted carbamoyldibenzosuberenylalkyl, optionally substituted carbamoylxanthenyla- 
Ikyl, optionally substituted carbamoylthioxanthenylalkyl, and optionally substituted carbamoylfluorenylalkyl. 

Compound group A 

[0035] Among the compounds represented by formula (I), a group of preferred compounds are those wherein 

R 1 represents optionally substituted alkyl having 1 to 6 carbon atoms, optionally substituted cycloalkyl having 3 to 
8 carbon atoms, optionally substituted phenyl, optionally substituted alkenyl having 2 to 6 carbon atoms, or op- 
tionally substituted a five- or six-membered saturated or unsaturated heterocyclic ring containing not more than 
two hetero-atoms, 

R 2 and R 3 are attached to each other to represent group -(CH 2 ) m - wherein m is 1 or 2, 
R 4 represents a hydrogen atom or a halogen atom, 
A, D, E, and G each represent a carbon atom, 
Q represents a nitrogen atom, 
q represents a single bond, 

Y represents a group represented by formula (II) wherein 

X represents group -C(=0)N(R 5 )R 6 , wherein R 5 and R 6 , which may be the same or different, represent a 
hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, optionally substituted cycloalkyl having 
3 to 8 carbon atoms, optionally substituted phenyl, optionally substituted alkenyl having 2 to 6 carbon atoms, 
or alkynyl having 2 to 6 carbon atoms, or group - C(=0)OR 7 wherein R 7 represents a hydrogen atom or op- 
tionally substituted alkyl having 1 to 6 carbon atoms; R 8 is absent or represents a bond, an oxygen atom, a 
sulfur atom, -S0 2 -, -SO-, -CH 2 -CH 2 -, or - CH=CH-; and R 9 and R 10 , which may be the same or different, 
represent a hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, alkoxy having 1 to 6 carbon 
atoms, a halogen atom, or hydroxyl, and 
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Z represents -(CH 2 ) n -, wherein n is an integer of 0 to 6, -0-(CH 2 ) r , or -C(=0)NH-(CH 2 ) r wherein i is an integer of 
1 to 6. A group of more preferred compounds are those wherein 

R 1 represents optionally substituted alkyl having 1 to 6 carbon atoms, cycloalkyl having 3 to 8 carbon atoms, 

phenyl, alkenyl having 2 to 6 carbon atoms, or optionally substituted a five- or six-membered saturated or unsatu- 
5 rated heterocyclic ring containing not more than two hetero-atoms, 

R 2 and R 3 are attached to each other to represent group - (CH 2 ) m - wherein m is 1 or 2, 

R 4 represents a hydrogen atom or a halogen atom, 

A, D, E, and G each represent a carbon atom, 

Q represents a nitrogen atom, 
10 q represents a single bond, 

Y represents a group represented by formula (II) wherein 

X represents group -C(=0)N(R 5 )R 6 , wherein R 5 and R 6 , which may be the same or different, represent a 
hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms or alkenyl having 2 to 6 carbon atoms; 
15 R8 represents a bond, an oxygen atom, a sulfur atom, -S0 2 -, -SO-, or -CH 2 -CH 2 -; and R 9 and R 10 , which may 

be the same or different, represent a hydrogen atom or a halogen atom, 

Z represents -(CH 2 ) n -, wherein n is an integer of 0 to 6, -0-(CH 2 ) r , or -C(=0)NH-(CH 2 ) r wherein i is an integer of 
1 to 6, and 

20 q and E are attached to each other. 

[0036] Among these compounds, a group of still more preferred compounds are those wherein R 1 represents cy- 
cloalkyl having 5 or 6 carbon atoms or alkyl having 1 to 6 carbon atoms in which one or more hydrogen atoms on the 
alkyl may be substituted by phenyl or a five- or six-membered heteroaromatic ring containing one hetero-atom (pref- 
25 erably an oxygen or nitrogen atom). 

[0037] Further, in formula (II) represented by Y, X preferably represents group -C(=0)N(R 5 )R 6 wherein R 5 represents 
a hydrogen atom and R 6 represents alkyl having 1 to 6 carbon atoms, preferably 1 to 4 carbon atoms, substituted by 
a halogen, preferably fluorine. 

[0038] Z preferably represents -(CH 2 ) n - wherein n is 3 or 4. 

30 

Compound group B 

[0039] Another group of preferred compounds according to the present invention are those wherein 

35 R1 and R 2 , which may be the same or different, represent 

optionally substituted alkyl having 1 to 6 carbon atoms, 

optionally substituted alkoxy having 1 to 6 carbon atoms, 

optionally substituted cycloalkyl having 3 to 8 carbon atoms, 

optionally substituted phenyl, 
40 optionally substituted alkenyl having 2 to 6 carbon atoms, 

alkynyl having 2 to 6 carbon atoms, or 

an optionally substituted five- or six-membered saturated or unsaturated heterocyclic ring containing not more 
than two hetero-atoms, or 

R 1 and R 2 , together with a nitrogen atom to which R 1 and R 2 are attached, may form a five- or six-membered 
45 monocyclic ring which may further contain one hetero-atom or may be substituted or an eight- to ten-membered 

condensed ring which may further contain one hetero-atom or may be substituted; 
R 3 and R 4 , which may be the same or different, represent 
a hydrogen atom, 

optionally substituted alkyl having 1 to 6 carbon atoms, 
so a halogen atom, 

hydroxyl, 
nitrile, 

alkoxycarbonyl having 2 to 5 carbon atoms, 
alkoxy having 1 to 6 carbon atoms, or 
55 carboxyl, or 

R 2 and R 3 are attached to each other to represent group -N=CH~, -CH=N-, or -(C,_ 6 alkyl)C=N-; 
A, D, E, and G each represent a carbon atom, 
Q represents a nitrogen atom or a carbon atom, 



8 



EP1 180 514 A1 



q, when Q represents a nitrogen atom, represents a single bond and, when Q represents a carbon atom, represents 
a single bond or a double bond; 

Y represents a group represented by formula (II) wherein 

5 X represents a hydrogen atom , group - C(=0)N(R 5 )R 6 wherein R 5 and R 6 , which may be the same or different, 

represent a hydrogen atom, optionally substituted alky I having 1 to 6 carbon atoms, optionally substituted 
cycloalkyl having 3 to 8 carbon atoms, optionally substituted phenyl, optionally substituted alkenyl having 2 to 
6 carbon atoms, or alkynyl having 2 to 6 carbon atoms, or group -C(=0)OR 7 wherein R 7 represents a hydrogen 
atom or optionally substituted alkyl having 1 to 6 carbon atoms; R 8 is absent or represents a bond, an oxygen 

10 atom, a sulfur atom, -S0 2 -, -SO-, -CH 2 -CH 2 -, or-CH=CH-; and R 9 and R 10 , which may be the same or different, 

represent a hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, alkoxy having 1 to 6 carbon 
atoms, a halogen atom, or hydroxyl; and 

Z represents -(CH 2 ) n - wherein n is an integer of 0 to 6. 

15 

[0040] A group of more preferred compounds are those wherein 

R 1 represents optionally substituted alkyl having 1 to 6 carbon atoms, 
optionally substituted cycloalkyl having 3 to 8 carbon atoms, 
20 optionally substituted phenyl, 

optionally substituted alkenyl having 2 to 6 carbon atoms, 
alkynyl having 2 to 6 carbon atoms, or 

an optionally substituted five- or six-membered saturated or unsaturated heterocyclic ring containing not more 
than two hetero-atoms, 

25 r2 an d r3 are attached to each other to represent group -N=CH-, -CH=N-, or -(C 1 _ 6 alkyl)C=N-, 

R 4 represents a hydrogen atom, 

optionally substituted alkyl having 1 to 6 carbon atoms, 

a halogen atom, 

hydroxyl, 
30 nitrile, 

alkoxycarbonyl having 2 to 5 carbon atoms, 

alkoxy having 1 to 6 carbon atoms, or 

carboxyl, 

A, D, E, and G each represent a carbon atom, 
35 Q represents a nitrogen atom or a carbon atom, 

q, when Q represents a nitrogen atom, represents a single bond and, when Q represents a carbon atom, represents 
a single bond or a double bond, 

Y represents a group represented by formula (II) wherein 

40 x represents a hydrogen atom, group - C(=OJN(R 5 )R 6 , wherein R 5 and R 6 , which may be the same or different, 

represent a hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, optionally substituted 
cycloalkyl having 3 to 8 carbon atoms, optionally substituted phenyl, optionally substituted alkenyl having 2 to 
6 carbon atoms, or alkynyl having 2 to 6 carbon atoms, or group -C(=0)OR 7 wherein R 7 represents a hydrogen 
atom or optionally substituted alkyl having 1 to 6 carbon atoms; R 8 is absent or represents a bond, an oxygen 

45 atom, a sulfur atom , -S0 2 -, -SO, -CH 2 -CH 2 -, or -CH=CH-; and R 9 and R 10 , which may be the same or different, 

represent a hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, alkoxy having 1 to 6 carbon 
atoms, a halogen atom, or hydroxyl, and 



Z represents (CH 2 ) n -, wherein n is an integer of 0 to 6. 

50 

[0041] Among these compounds, a group of still more preferred compounds are those wherein 

Y is a group represented by formula (II) wherein R 8 is absent and X represents a hydrogen atom; and R 3 repre- 
sents a hydrogen atom, a halogen atom, preferably a fluorine or chlorine atom, alkyl having 1 to 6 carbon atoms, 
preferably 1 to 4 carbon atoms, alkoxy having 1 to 6 carbon atoms, preferably 1 to 4 carbon atoms, or nitrile. 
55 [0042] Another examples of still more preferred compounds are those wherein R 1 represents 

alkyl having 1 to 6 carbon atoms, preferably 1 to 4 carbon atoms, in which one or more hydrogen atoms on the 
alkyl may be substituted by a halogen atom (preferably a fluorine atom), phenyl (optionally substituted by phenyl 
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optionally substituted by a halogen atom), a five- or six-membered saturated heteroaromatic ring containing one 
hetero-atom (preferably an oxygen atom), cycloalkyl having 5 or 6 carbon atoms, amino substituted by alkyl having 
1 to 6 (preferably 1 to 4) carbon atoms, or a five- or six-membered saturated or unsaturated heteroaromatic ring 
(optionally substituted by benzyl) containing one hetero-atom (preferably a nitrogen atom), 
5 alkoxy having 1 to 6 carbon atoms, preferably 1 to 4 carbon atoms, 

alkenyl having 2 to 6 carbon atoms which may be substituted by phenyl, 
alkynyl having 2 to 6 carbon atoms, 

cycloalkyl having 3 to 8 carbon atoms, preferably 3 to 6 carbon atoms, in which one or more hydrogen atoms on 
the cycloalkyl may be substituted by hydroxyl, or 
io phenyl in which one or more hydrogen atoms on the phenyl may be substituted by a halogen atom or alkyl having 

1 to 6 carbon atoms, preferably 1 to 4 carbon atoms, or 

alkyl having 1 to 6 carbon atoms in which one or more hydrogen atoms on the alkyl may be substituted by phenyl, 
a five- or six-membered saturated heteroaromatic ring containing one hetero-atom, preferably an oxygen atom, 
or a five- or six-membered unsaturated heteroaromatic ring containing one hetero-atom, preferably a nitrogen atom. 

15 

[0043] Further examples of still more preferred compounds are those wherein R 2 and R 3 are attached to each other 
to represent group -N=CH-, -CH=N-, or-lC^alkyOC^N-; and, in formula (II) represented by Y, X represents a hydrogen 
atom or group -C(=0)N(R 5 )R 6 wherein R 5 represents a hydrogen atom and R 6 represents alkyl having 1 to 6 carbon 
atoms, preferably 1 to 4 carbon atoms, substituted by a halogen, preferably fluorine. Another examples of still more 

20 preferred compounds are those wherein R 1 represents alkyl having 1 to 6 carbon atoms in which one or more hydrogen 
atoms on the alkyl may be substituted by phenyl (optionally substituted by alkyl having 1 to 6 carbon atoms, preferably 
1 to 4 carbon atoms, or a halogen atom); a five- or six-membered saturated heteroaromatic ring containing one hetero- 
atom, preferably an oxygen atom; or a five- or six-membered unsaturated heteroaromatic ring containing one hetero- 
atom, preferably a nitrogen atom. 

25 [0044] Z preferably represents (CH 2 ) n - wherein n is 3 or 4. 

[0045] Another group of more preferred compounds are those wherein 

R 1 represents optionally substituted alkyl having 1 to 6 carbon atoms, 
optionally substituted cycloalkyl having 3 to 8 carbon atoms, 
30 optionally substituted phenyl, 

optionally substituted alkenyl having 2 to 6 carbon atoms, 
alkynyl having 2 to 6 carbon atoms, or 

an optionally substituted five- or six-membered saturated or unsaturated heterocyclic ring containing not more 
than two hetero-atoms, 

35 R2 and R 3 are attached to each other to represent group -N=CH-, -CH=N-, or -(C,_ 6 alkyl)C=N-, 

R 4 represents a hydrogen atom, 

optionally substituted alkyl having 1 to 6 carbon atoms, 

a halogen atom, 

hydroxyl, 
40 nitrile, 

alkoxycarbonyl having 2 to 5 carbon atoms, 

alkoxy having 1 to 6 carbon atoms, or 

carboxyl, 

A, D, E, and G each represent a carbon atom, 
45 Q represents a nitrogen atom or a carbon atom, 

q, when Q represents a nitrogen atom, represents a single bond and, when Q represents a carbon atom, represents 
a single bond or a double bond, 
Y represents a group represented by formula (II) 
wherein 

50 

X represents group -C(=0)N(R 5 )R 6 wherein R 5 and R 6 , which may be the same or different, represent a hy- 
drogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, optionally substituted cycloalkyl having 
3 to 8 carbon atoms, optionally substituted phenyl, optionally substituted alkenyl having 2 to 6 carbon atoms, 
or alkynyl having 2 to 6 carbon atoms; R 8 represents a bond, an oxygen atom, a sulfur atom, -S0 2 -, -SO-, 
55 -CH 2 -CH 2 -, or -CH=CH-; and R 9 and R 10 , which may be the same or different, represent a hydrogen atom, 

optionally substituted alkyl having 1 to 6 carbon atoms, alkoxy having 1 to 6 carbon atoms, a halogen atom, 
or hydroxyl, and 
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Z represents -(CH 2 ) n - wherein n is an integer of 0 to 6. 

[0046] Still another examples of more preferred compounds are those wherein 

s Rt and R 2 , which may be the same or different, represent 

optionally substituted alkyl having 1 to 6 carbon atoms, 
alkoxy, 

optionally substituted cycloalkyl having 3 to 8 carbon atoms, 
optionally substituted phenyl, 
10 optionally substituted alkenyl having 2 to 6 carbon atoms, 

alkynyl having 2 to 6 carbon atoms, or 

R 1 and R 2 , together with a nitrogen atom to which R 1 and R 2 are attached, may form a five- or six-membered 
monocyclic ring which may further contain one hetero-atom or may be substituted or an eight- to ten-membered 
condensed ring which may further contain one hetero-atom or may be substituted; 
'5 R3 and R 4 , which may be the same or different, represent 

a hydrogen atom, 

optionally substituted alkyl having 1 to 6 carbon atoms, 
a halogen atom, 
hydroxyl, 
20 nitrile, 

alkoxycarbonyl having 2 to 5 carbon atoms, 
alkoxy having 1 to 6 carbon atoms, or 
carboxyl, or 

R 2 and R 3 are attached to each other to represent group -N=CH-, -CH=N-, or -(C^_ s alkyl)C=N-; 
25 A, D, E, and G each represent a carbon atom, 

Q represents a nitrogen atom or a carbon atom, 

q, when Q represents a nitrogen atom, represents a single bond and, when Q represents a carbon atom, represents 
a single bond or a double bond; 
Y represents a group represented by formula (II) 
30 wherein 

X represents a hydrogen atom, group - C(=0)N(R 5 )R 6 wherein R 5 and R 6 , which may be the same or different, 
represent a hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, or group -C(=0)OR 7 
wherein R 7 represents a hydrogen atom or alkyl having 1 to 6 carbon atoms; R 8 is absent or represents a 
35 bond or an oxygen atom; and R 9 and R 10 , which may be the same or different, represent a hydrogen atom or 

a halogen atom; and 



Z represents -(CH 2 ) n - wherein n is an integer of 0 to 6. 
40 Compound group C 

[0047] Still another group of preferred compounds according to the present invention are those wherein 

R 1 and R 2 , which may be the same or different, represent 
45 optionally substituted alkyl having 1 to 6 carbon atoms, 

optionally substituted alkoxy having 1 to 6 carbon atoms, 
optionally substituted cycloalkyl having 3 to 8 carbon atoms, 
optionally substituted phenyl, 

optionally substituted alkenyl having 2 to 6 carbon atoms, 
50 alkynyl having 2 to 6 carbon atoms, or 

an optionally substituted five- or six-membered saturated or unsaturated heterocyclic ring containing not more 
than two hetero-atoms, or 

R 1 and R 2 , together with a nitrogen atom to which R 1 and R 2 are attached, may fonn a five- or six-membered 
monocyclic ring which may further contain one hetero-atom or may be substituted or an eight- to ten-membered 
55 condensed ring which may further contain one hetero-atom or may be substituted; 

R 3 and R 4 , which may be the same or different, represent 
a hydrogen atom, 

optionally substituted alkyl having 1 to 6 carbon atoms, 
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a halogen atom, 

hydroxyl, 

nitrile, 

alkoxycarbony! having 2 to 5 carbon atoms, 
5 alkoxy having 1 to 6 carbon atoms, or 

carboxyl; 

A, D, E, and G each represent a carbon atom, 
Q represents a nitrogen atom or a carbon atom, 

q, when Q represents a nitrogen atom, represents a single bond and, when Q represents a carbon atom, represents 
10 a single bond or a double bond; 

Y represents a group represented by formula (II) 
wherein 

X represents group -C(=0)N(R 5 )R 6 wherein R 5 and R 6 , which may be the same or different, represent a hy- 
15 drogen atom, optionally substituted alky I having 1 to 6 carbon atoms, optionally substituted cycloalkyl having 

3 to 8 carbon atoms, optionally substituted phenyl, optionally substituted alkenyl having 2 to 6 carbon atoms, 
or alkynyl having 2 to 6 carbon atoms; R 8 represents a bond, an oxygen atom, a sulfur atom, -S0 2 -, -SO-, 
-CH 2 -CH 2 -, or -CH=CH-; and R 9 and R 10 , which may be the same or different, represent a hydrogen atom, 
optionally substituted alky I having 1 to 6 carbon atoms, alkoxy having 1 to 6 carbon atoms, a halogen atom, 
20 or hydroxyl; and 

Z represents -(CH 2 ) n - wherein n is an integer of 0 to 6. 

[0046] Among these compounds, a group of more preferred compounds are those wherein R 1 represents 

25 

alkyl having 1 to 6 carbon atoms, preferably 1 to 4 carbon atoms, in which one or more hydrogen atoms on the 
alkyl may be substituted by phenyl, cycloalkyl having 5 or 6 carbon atoms, or a five- or six-membered saturated 
or unsaturated heteroaromatic ring containing one hetero-atom, preferably a nitrogen, oxygen, or sulfur atom, 
alkenyl having 2 to 6 carbon atoms, or 
30 cycloalkyl having 3 to 8 carbon atoms, preferably 5 or 6 carbon atoms. 

Z preferably represents -(CH 2 ) n - wherein n is 3 or 4. 

Compound group D 

35 [0049] A further group of preferred compounds according to the present invention are those wherein 

R 1 and R 2 , which may be the same or different, represent 
optionally substituted alkyl having 1 to 6 carbon atoms, 
optionally substituted alkoxy having 1 to 6 carbon atoms, 
40 optionally substituted cycloalkyl having 3 to 8 carbon atoms, 

optionally substituted phenyl, 

optionally substituted alkenyl having 2 to 6 carbon atoms, 
alkynyl having 2 to 6 carbon atoms, or 

an optionally substituted five- or six-membered saturated or unsaturated heterocyclic ring containing not more 
45 than two hetero-atoms, or 

R 1 and R 2 , together with a nitrogen atom to which R 1 and R 2 are attached, may form a five- or six-membered 

monocyclic ring which may further contain one hetero-atom or may be substituted or an eight- to ten-membered 

condensed ring which may further contain one hetero-atom or may be substituted; 

R 3 and R 4 , which may be the same or different, represent 
so a hydrogen atom, 

optionally substituted alkyl having 1 to 6 carbon atoms, 

a halogen atom, 

hydroxyl, 

nitrile, 

55 alkoxycarbonyl having 2 to 5 carbon atoms, 

alkoxy having 1 to 6 carbon atoms, or 
carboxyl; 

A, D, E, and G each represent a carbon atom, 
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Q represents a nitrogen atom or a carbon atom, 

q, when Q represents a nitrogen atom, represents a single bond and, when Q represents a carbon atom, represents 
a single bond or a double bond; 
Y represents a group represented by formula (II) 
5 wherein 

X represents a hydrogen atom; R 8 is absent; R 9 and R 10 , which may be the same or different, represent a 
hydrogen atom, optionally substituted alky I having 1 to 6 carbon atoms, alkoxy having 1 to 6 carbon atoms, a 
halogen atom, or hydroxy I; and 

w 

Z represents -(CH 2 ) n - wherein n is an integer of 0 to 6. 
[0050] Among these compounds, a group of more preferred compounds are those wherein 
15 R1 represents 

alkyl having 1 to 6 carbon atoms, preferably 1 to 4 carbon atoms, in which one or more hydrogen atoms on the 
alky I may be substituted by a halogen atom (preferably a fluorine atom), phenyl (optionally substituted by phenyl 
optionally substituted by a halogen atom), a five- or six-membered saturated heteroaromatic ring containing one 
hetero-atom (preferably an oxygen atom), cycloalkyl having 5 or 6 carbon atoms, amino substituted by alkyl having 

20 1 to 6 (preferably 1 to 4) carbon atoms, or a five- or six-membered saturated or unsaturated heteroaromatic ring 

(optionally substituted by benzyl) containing one hetero-atom (preferably a nitrogen atom), 
alkoxy having 1 to 6 carbon atoms, preferably 1 to 4 carbon atoms, 
alkenyl having 2 to 6 carbon atoms which may be substituted by phenyl, 
alkynyl having 2 to 6 carbon atoms, 

25 cycloalkyl having 3 to 8 carbon atoms, preferably 3 to 6 carbon atoms, in which one or more hydrogen atoms on 

the cycloalkyl may be substituted by hydroxy I, or 

phenyl in which one or more hydrogen atoms on the phenyl may be substituted by a halogen atom or alkyl having 
1 to 6 carbon atoms, preferably 1 to 4 carbon atoms, or 

alkyl having 1 to 6 carbon atoms in which one or more hydrogen atoms on the alkyl may be substituted by phenyl, 
30 a five- or six-membered saturated heteroaromatic ring containing one hetero-atom, preferably an oxygen atom, 

ora five- or six-membered unsaturated heteroaromatic ring containing one hetero-atom, preferably a nitrogen atom. 

Compound group E 

35 [0051 1 Another group of preferred compounds according to the present invention are those wherein 

R 1 and R 2 , which may be the same or different, represent 
optionally substituted alkyl having 1 to 6 carbon atoms, 
alkoxy, 

40 optionally substituted cycloalkyl having 3 to 8 carbon atoms, 

optionally substituted phenyl, 

optionally substituted alkenyl having 2 to 6 carbon atoms, 
alkynyl having 2 to 6 carbon atoms, or 

an optionally substituted five- or six-membered saturated or unsaturated heterocyclic ring containing not more 
45 than two hetero-atoms, or 

R 1 and R 2 , together with a nitrogen atom to which R 1 and R 2 are attached, may form a five- or six-membered 

monocyclic ring which may further contain one hetero-atom or may be substituted or an eight- to ten-membered 

condensed ring which may further contain one hetero-atom or may be substituted; 

R 3 and R 4 , which may be the same or different, represent 
so a hydrogen atom, 

optionally substituted alkyl having 1 to 6 carbon atoms, 

a halogen atom, 

hydroxyl, 

nitrile, 

55 alkoxycarbonyl having 2 to 5 carbon atoms, 

alkoxy having 1 to 6 carbon atoms, or 
carboxyl, or 

R 2 and R 3 are attached to each other to represent group -N=CH-, -CH=N-, or -(C-,^ alkyl)C=N-; 
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any one of A, D, E, and G represents a nitrogen atom with the other three each representing a carbon atom, 
Q represents a nitrogen atom or a carbon atom, 

q, when Q represents a nitrogen atom, represents a single bond and, when Q represents a carbon atom, represents 
a single bond or a double bond; 
5 Y represents a group represented by formula (II) 

wherein 

X represents a hydrogen atom, group - C(=0)N(R 5 )R 6 wherein R 5 and R 6 , which may be the same or different, 
represent a hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, or group -C(=0)OR 7 
io wherein R 7 represents a hydrogen atom or alkyl having 1 to 6 carbon atoms; R 8 is absent or represents a 

bond or an oxygen atom; and R 9 and R 10 , which may be the same or different, represent a hydrogen atom or 
a halogen atom; and 

Z represents -(CH 2 ) n - wherein n is an integer of 0 to 6. 

15 

[0052] A group of more preferred compounds are those wherein 

R 1 and R 2 , which may be the same or different, represent 

optionally substituted alkyl having 1 to 6 carbon atoms, 
20 optionally substituted alkoxy having 1 to 6 carbon atoms, 

optionally substituted cycloalkyl having 3 to 8 carbon atoms, or 

optionally substituted alkenyl having 2 to 6 carbon atoms; 

R 3 and R 4 , which may be the same or different, represent 

a hydrogen atom, 
25 optionally substituted alkyl having 1 to 6 carbon atoms, or 

a halogen atom, or 

R 2 and R 3 are attached to each other to represent group -(CH 2 ) m - wherein m is 1 or 2; 
any one of A, D, E, and G represents a nitrogen atom with the other three each representing a carbon atom; 
Q represents a nitrogen atom; 
30 q represents a single bond; 

Y represents a group represented by formula (II) 
wherein 

X represents a hydrogen atom or group - C(^0)N(R 5 )R 6 wherein R 5 and R 6 , which may be the same or different, 
35 represent a hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, optionally substituted 

cycloalkyl having 3 to 8 carbon atoms, optionally substituted phenyl, optionally substituted alkenyl having 2 to 
6 carbon atoms, or alkynyl having 2 to 6 carbon atoms; R 8 is absent or represents a bond or an oxygen atom; 
and R 9 and R 10 , which may be the same or different, represent a hydrogen atom, optionally substituted alkyl 
having 1 to 6 carbon atoms, alkoxy having 1 to 6 carbon atoms, a halogen atom, or hydroxy I; and 

40 

Z represents (CH 2 ) n - wherein n is an integer of 0 to 6. Still more preferred compounds are those wherein 
R 1 and R 2 , which may be the same or different, represent 
optionally substituted alkyl having 1 to 6 carbon atoms, 
alkoxy having 1 to 6 carbon atoms, 
45 cycloalkyl having 3 to 8 carbon atoms, or 

alkenyl having 2 to 6 carbon atoms; 
R 3 and R 4 , which may be the same or different, represent 
a hydrogen atom, 

alkyl having 1 to 6 carbon atoms, or 
so a halogen atom, or 

R 2 and R 3 are attached to each other to represent group -(CH 2 ) m - wherein m is 1 or 2; 

any one of A, D, E, and G represents a nitrogen atom with the other three each representing a carbon atom; 

Q represents a nitrogen atom; 

q represents a single bond; 
55 Y represents a group represented by formula (II) 

wherein 

X represents a hydrogen atom or group - C(=0)N(R 5 )R 6 wherein R 5 and R 6 , which may be the same or different, 
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represent a hydrogen atom or optionally substituted alkyl having 1 to 6 carbon atoms; R 8 is absent or represents 
a bond or an oxygen atom; and R 9 and R 10 each represent a hydrogen atom; and 

Z represents -(CH 2 ) n - wherein n is an integer of 0 to 6. 

[0053] Among these compounds, a group of more preferred compounds are those wherein R 1 represents 

alkyl having 1 to 6 carbon atoms, preferably 1 to 4 carbon atoms, in which one or more hydrogen atoms on the 
alkyl may be substituted by a halogen atom (preferably a fluorine atom), phenyl (optionally substituted by phenyl 
optionally substituted by a halogen atom), a five- or six-membered saturated heteroaromatic ring containing one 
hetero-atom (preferably an oxygen atom), cycloalkyl having 5 or 6 carbon atoms, amino substituted by alkyl having 
1 to 6 (preferably 1 to 4) carbon atoms, or a five- or six-membered saturated or unsaturated heteroaromatic ring 
(optionally substituted by benzyl) containing one hetero-atom (preferably a nitrogen atom), 
alkoxy having 1 to 6 carbon atoms, preferably 1 to 4 carbon atoms, 
alkenyl having 2 to 6 carbon atoms which may be substituted by phenyl, 
alkynyl having 2 to 6 carbon atoms, 

cycloalkyl having 3 to 8 carbon atoms, preferably 3 to 6 carbon atoms, in which one or more hydrogen atoms on 
the cycloalkyl may be substituted by hydroxy I, 

phenyl in which one or more hydrogen atoms on the phenyl may be substituted by a halogen atom or alkyl having 
1 to 6 carbon atoms, preferably 1 to 4 carbon atoms, or 

alkyl having 1 to 6 carbon atoms in which one or more hydrogen atoms on the alkyl may be substituted by phenyl, 
a five- or six-membered saturated heteroaromatic ring containing one hetero-atom, preferably an oxygen atom, 
or a five- or six-membered unsaturated heteroaromatic ring containing one hetero-atom , preferably a nitrogen atom. 

[0054] In the case of compounds where any one of A, D, E, and G represents a nitrogen atom with the other three 
each representing a carbon atom, Y preferably represents a group represented by formula (II) wherein R 8 is absent. 
Further, R 1 preferably represents 

alkyl having 1 to 6 carbon atoms, preferably 1 to 4 carbon atoms in which one or more hydrogen atoms on the 
alkyl may be substituted by phenyl, 
alkenyl having 2 to 6 carbon atoms, or 

cycloalkyl having 3 to 8 carbon atoms, preferably 5 or 6 carbon atoms. 
Z is preferably -(CH 2 ) n - wherein n is 2. 

[0055] Specific examples of preferred compounds represented by formula (I) include 

2-cyclohexyl-6-[4-[4-[9-(2,2,2-trifl^ 
dol-1 -one, 

2-cyclohexyl-6-[4-[3-[9-(2,2,2-M 
indol-1-one, 

2-cyclohexyl-6-[4-[4-[9-(2,2,2-trifluoroethylcarb 
indol-1-one, 

2-cyclohexyl-6-[4-[3-[9-(2,2,2-trifluoroe 
indol-1 -one, 

2-cyclohexyl-6-[4-[4-[9-(2,2 1 2-trifluoroethyb^ 
isoindol-1-one, 

2-cyclohexyl-6-[4-[3-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-thioxanthen-9-yl]proD^ 
isoindol-1-one, 

2-cyclohexyl-6-[4-[4-(9-ethylcaifoam 

2-cyclohexyl-6-[4-[3-(9-ethylcart>amoyl-9H-fluoren-9-yl)propyl]piperazin-1-yl]-2,3-dihydro-1H-isoindol-1- 
2-cyc!ohexyl-6^4-[4-(9-ethylcart>amoyl-9H 

2-cyclohexyl-6-[4-[3-(9-ethylcarbamoyl-9H-xanthen-9-yl)propyl]piperazin-1-yl]-2,3-dihyd H-isoindol-1-one, 

2-cyclohexyl-6-[4-[4-(9-ethylcarba 

2-cyclohexyl-6-[4-[3-(9-ethylcaroamoyl-9H4 

1- one, 

2- (tetrahydropyran-2-yl)methyl-6-[4-[4-^ 
2,3-dihydro-1 H-isoindoM -one, 
2-(tetrahydropyran-2-yl)methyl-6-[4-[3-^ 
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2,3-dihydro-1 H-isoindol-1 -one, 

2-(tetrahydropyran-2-yl)methyl-6-[4-[4-[9-(2 1 2,24rifluoroethylcarbamoyl)-9H-xant 

2,3-dihydro-1 H-isoindol-1 -one, 

2-(tetrahydropyran-2-yl)methyl-6-[4-[3-p^^ 

2,3-dihydro-1 H-isoindol-1 -one, 

2-(tetrahydropyran-2-yl)methyl-6-[4-[4-^ 

1 -yl]-2,3-dihydro-1 H-isoindol-1 -one, 

2-(tetrahydropyran-2-yl)methyl-6-[4-[3-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-thioxanth 
1 -yl]-2,3-dihydro-1 H-isoindol-1 -one, 

6-[4-[4-(9-ethylcartDamoyl-9H-fluoren-9-yl)butyl]-piperazin-1-yl]-2-(tetrahydropyran-2-yl)m 
isoindol-1-one, 

6-[4-[3-(9-ethylcarbamoyl-9H-fluoren-9-yl)propyl]-pipe^ 
isoindol-1-one, 

6-[4-[4-(9-ethylc»nbamoyl-9H-xanthen-9-yl)butyl]-piperazin-1-yl]-2-(tetrahydropyran-2-yl)m 
isoindol-1-one, 

6-[4-[3-(9-ethylcarbamoyl-9H-xanthen-9-yl)propyl]-piperazin-1-yl]-2-(tetrahydropyran-2-yl)meth 
1 H-isoindol-1 -one, 

6-[4-[4-(9-ethylcarbamoyl-9H-thioxanthen-9-yl)-butyl]piperazin-1-yl]-2-(tetrahydropyran-2-yl)m 
1 H-isoindol-1 -one, 

6-[4-[3-(9-ethylcarbamoyl-9H-thioxanthen-9-yl)-propy^ 
dro-1 H-isoindol-1 -one, 
2-benzyl-6-[4-[4-[9-(2,2 l 2-trifluoroethy^ 

1- one, 

2- benzyl-6-[4-[3-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]propyl]piperazin-1-y 

1- one, 

2- benzyl-6-[4-[4-[9-(2,2,2-trifluoroethylcart)^^ 

1- one, 

2- benzyl-6-[4^3-[9-(2,2,2-frifluoroethylc^ H-isoin- 
dol-1 -one, 

2-benzyl-6-[4-[4-[9-(2,2,2-trifluoroethylcarbam 
indol-1-one, 

2-benzyl-6-[4-[3-[9-(2,2 l 2-trifluoroethylcanbamoyl)-9H-thioxanthen-9-yl]propyl]piperazin-1-yl]-2,3-di 
indol-1-one, 

2-benzyl-6-[4-[4-(9-ethylcart)amoyl-9H-fluoren-9-yl)butyl]piperazin-1-yl]-2,3-dihydro-1 H-isoindol-1 -one, 
2-benzyl-6-[4-[3-(9-ethylcarbamoyl-9H-fluoren-9-yl)propyl]piperazin-1-yl]-2,3-dihydro-1 H-isoindol-1 -one, 
2-benzyl-6-[4-[4-(9-ethylcartiamoyl-9H-xanthen-9-yl)butyl]piperazin-1-yl]-2,3-dihydro-1 H-isoindol-1 -one, 
2-benzyl-6-[4-[3-(9-ethylcart)amoyl-9H-xanthen-9-yl)propyl]piperazin-1-yl]-2,3-dihydro-1 H-isoindol-1 -one, 
2-benzyl-6-t4-[4-(9-ethylcarbamoyl-9H-thioxanthen-9-yl)butyl]piperazin-1-yl]-2,3-dihydro-1 H-isoindol-1 -one, 
2-benzyl-6-[4-[3-(9-ethylcarbamoyl-9H-thioxanthen-9-yl)propyl]piperazin-1-yl]-2,3-^ H-isoindol-1 -one, 

2-(3-fluorobenzyl)-6-[4-[4-[9-(2,2,2-trifluoroet^ 
isoindol-1-one, 

2-(3-fluorobenzyl)-6-[4-[3-[9-(2,2,2-trifluoroe^^ 
1 H-isoindol-1 -one, 

2-(3-fluorobenzyl)-6-[4-[4-[9-(2,2,2-trifluoroe 
1 H-isoindol-1 -one, 

2-(3-fluorobenzyl)-6-[4-[3-[9-(2,2,2-trffl^ 
1 H-isoindol-1 -one, 

2-(3-fluorobenzyl)-6-[4-[4-[9-(2,2 I 2-trifluoroet^ 
dro-1 H-isoindol-1 -one, 
2-(3-fluorobenzyl)-6-[4-[3-[9-(2,2,2-frifl^ 
dro-1 H-isoindol-1 -one, 
6-[4-[4-(9-ethylcart)amoyl-9H-fluoren-9^ 

6-[4-[3-(9-ethylcarbamoyl-9H-fluoren-9-yl)propyl]-piperazin-1-yQ-2-(3-fluorobenzyl)-2,3-dihydro-1H-isoin 
1-one, 

6-[4-[4-(9-ethyIcarbamoyl-9H-xanthen-9-yl)butyl]-piperazin-1-yl]-2-(3-fluorobenzyl)-2,3-dihydro-1H-is 
1-one, 

6-[4-t3-(9-ethylcarbamoyl-9H-xanthen-9-yl)propyl]-piperazin-1-yl]-2-(3-fluorobenzyl)-2,3-dihydro-1H 
1-one, 
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6-[4-[4-(9-ethylcarbam 
1-one, 

6-[4-[3-(9-ethylrarbamoy1-9H-thio^ 

1- one, 

2- (3-chlorobenzyl)-6-[4-[4-[9-(2,2,2-trifluoro^^ 
isoindol-1-one, 

2-(3-chlorobenzyl)-6-[4-[3-[9-(2,2,2-trifluoro^ 
1 H-isoindol-1 -one, 

2-(3-chlorobenzyl)-6-[4-[4-[9-(2,2,2-trifluoroethyte^ 
1 H-isoindol-1 -one, 

2-(3-chlorobenzyl)-6-[4-[3-[9-(2,2,2-trifluoroet^ 
1 H-isoindol-1 -one, 

2-(3K;hlorobenzyl)-6-[4-[4-[9-(2,2,2-trifluoroethy^ 
dro-1 H-isoindol-1 -one, 
2-(3-chlorobenzyl)-6-[4-[3-[9-(2,2,2-trifluoro^ 
dro-1 H-isoindol-1 -one, 

2-(3<jhlorobenzyl)-6-[4-[4-(9-ethylcarbamoy!-9H-fluoren-9-yl)butyl]piperazin-1-yl]-2,3-dih 
2-(3-chlorobenzyl)-6-[4-[3-(9-ethylcarbamoy[-9H-fluoren-9-yl)propynpiperazin-1-yl]-2,3-dihydro- 

1- one, 

2- (3-chlorobenzyl)-6-[4-[4-(9-ethylcarbamoyl-9H-xart 

1- one, 

2- (3-chlorobenzyl)-6-[4-t3-(9-ethylcarbamoyl-9H-xanthen-9-yl)propyl]piperazin-1-yl]-2,3-dihydro H-isoindol- 

1- one, 

2- (3-chlorobenzyl)-6-[4-[4-(9-ethylcart>amoyl-^^ 

1- one, 

2- (3-chlorobenzyl)-6-[4-[3-(9-ethylcart)^ 

1- one, 

2- (3-methoxybenzyl)-6-[4-[4-[9-(2,2,2-trifluoroe^^ 
1 H-isoindol-1 -one, 

2-(3-methoxybenzyl)-6-[4-[3-[9-(2,2,2-trifluoro^ 
1 H-isoindol-1 -one, 

2-(3-methoxybenzyl)-6-[4-[4-[9-(2,2,2-trifluoro 
1 H-isoindol-1 -one, 

2-(3-methoxybenzyl)-6-[4-[3-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-xanthen-9-yl]propyl]pipera2^ 
dro-1 H-isoindol-1 -one, 

2-(3-methoxybenzyl)-6-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-thioxanthen-9-y0butyl]p^ 

dro-1 H-isoindol-1 -one, 

2-(3-methoxybenzyi)-6-[4-[3-[9-(2,2,2-trifluo^ 

hydro-1 H-isoindol-1 -one, 

6-[4-[4-(9-ethylcarbamoyl-9H-fluoren-9-yl)b^ 

1-one, 

6-[4-[3-(9-ethylcart)amoyl-9H-fluoren-9-yl)propyi>^ H-isoindol- 
1-one, 

6-[4-[4-(9-ethylcarbamoyl-9H-xanthen-9-yl)butyl]-piperazin-1-yl]-2-(3-methoxybenzyl)-2,3-dih 
1-one, 

6-[4-[3-(9-ethylc^rbamoyl-9H-xanthen-9-yl)propyl]-piperazin-1-yl]-2-(3-methoxybenzyl)-2,3 

1- one, 

6-[4-[4-(9-ethylrarbamoyl-9H-thioxanthen-9^ 
dol-1 -one, 

6-[4-[3-(9-ethy!carbamoyl-9H-thioxanthen-9-yl)-propyl]piperazin-1-yl]-2-(3-methoxy 
dol-1 -one, 

2- (3-methylbenzyl)-6-[4-[4-[9-(2,2,2-trffl^ 
isoindo!-1-one, 

2-(3-methylbenzyl)-6-[4-[3-[9-(2,2,2-tnlluoroethyta 
1 H-isoindol-1 -one, 

2-(3-methylbenzyl)-6-[4-[4-[9-(2,2,2-trifluoroethylc^rbamoyl)-9H-xanthen-9-yl]butyl]pi 
1 H-isoindol-1 -one, 

2-(3-methylbenzyl)-6-[4-[3-[9-(2,2 > 2-trifluoroethylcarbamoyl)-9H-xanthen-9-yl]propyl]piperazi 
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1 H-isoindol-1 -one, 

2-(3-methylbenzyl)-6-[4-[4-[9-(2,2,2-trffluoro^ 

dro-1 H-isoindol-1 -one, 

2-(3-methylbenzyl)-644-[3-[9-^ 

dro-1 H-isoindol-1 -one, 

6-[4-[4-(9-ethylcarbamoyl-9H-fluore^ 

1-one, 

6-[4-[3-(9-ethylcart3amoyl-9H-fluoren-9-yl)propyl>^ H-isoindol- 
1-one, 

6-[4-[4-(9-ethylcarbamoyl-9H-xanthen-^ 
1-one, 

6-[4-[3-(9-ethylcarbamoyl-9H-xanthen-9-yl)propyl]-pipe^ 
1-one, 

6-[4-[4-(9-ethylcarbamoyl-9H-thioxanthen-9-yl)-butyl]piperazin-1-yl]-2-(3-methylben 

1- one, 

6-[4-[3-(9-ethylcarbamoyl-9H-thioxanthen-9-yl)-prop 
dol-1-one 

2- (a-methylbenzyl)-6-[4-[4-[9-(2 I 2,2-trifluor^^ 
1 H-isoindol-1 -one, 

2-(a-methylbenzyl)-6-[4-[3-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]propyl]pipera^ 
1 H-isoindol-1 -one, 

2-(a-methylbenzyl)-6-[4-[4-[9-(2,2,2-t^ 
1 H-isoindol-1 -one, 

2-(a-methylbenzyl)-6-[4-[3-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-xanthen-9-yl]propyl]piperazin 
1 H-isoindol-1 -one, 

2-(a-methylbenzyl)-6-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-thioxanthen-9-yl]butyl]^ 
dro-1 H-isoindol-1 -one, 

2-(a-methylbenzyl)-6~[4-[3-[9-(2,2,2-trifluoroe^ 
dro-1 H-isoindol-1 -one, 

6-[4-[4-(9-ethylcarbamoyl-9H-fluoren-9-yl)butyl]-piperazin-1-yl]-2-(a-methylbenzyl)-2,3-din^^ 
1-one, 

6-[4-[3-(9-ethylcarbamoyl-9H-fluoren-9-yl)propyl]-piperazin-1-yn-2-(a-methylbenzy 
1-one, 

6-[4-[4-(9-ethylcarbamoyl-9H-xanthen-9-yl)butyl]-p^ 
1-one, 

6-[4-[3-(9-ethylcarbamoyl-9H-xanthen-9-yl)propyl]-piper^ 
1-one, 

6-[4-[4-(9-ethylcarbamoyl-9H-thioxanthen-9-yl)-butyl]piperazin-1-yl]-2-(a-methylbenzyl)-2,3-dih 

1- one, 

6-[4-[3-(9-ethylcarbamoyl-9H-thioxanthen-9-yl)-pro^ 
dol-1 -one, 

2- cyclohexyl-7-[4-[4-[9-(2,2,2-trifluoroethylra 
quinolin-1-one, 

2-cyclohexyl-7-[4-[3-[9-(2,2,2-trifluo^ 
quinoIin-1-one, 

2-cyciohexyl-7-[4-[4-[9-(2,2,2-trifluoroethylc^ 
quinolin-1-one, 

2-cyc!ohexyl-7-[4-[3-[9-(2,2,2-trifluoroethylcato 
quinolin-1-one, 

2-cyclohexyl-7-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-thioxanthen-9-yl]butyl]piperazin-1^ 
isoquinolin-1-one, 

2-cyclohexyl-7-[4-[3-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-thioxanthen-9-yl]propyl]pipera^ 
isoquinolin-1 -one, 

2-cyclohexyl-7-[4-[4-(9-ethylcarbamoyl-9H-fluore^ 

2-cyclohexyl-7-[4-[3-(9-ethylcatbamoyl-9H-fluoren-9-yl)propyl]piperazin-1-yl]-3,4-dihydro-2H-i^ 
2-cyclohexyl-7-[4-[4-(9-ethylcarbamoyl-9H-xan^ 

2-cyclohexyl-7-{4-[3-(9-ethylcarbamoyl-9H-xanthen-9-yl)propyl]piperazin-1-yl]-3 t 4-dihydro-^ 
2-cyclohexyl-7-[4-[4-(9-ethylcarbamoyl-9H-thioxart 
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1- one, 

2- cyclohexyl-7-[4-[3-(9-ethylcarfcamoyl-9H-tN^ 

1- one, 

2- (tetrahydropyran-2-yl)methyl-7-[^ 
3,4-dihydro-2H-isoquinolin-1-one, 
2-(tetrahydropyran-2-yl)methyl-7-[4-[3-[9-(2,2^ 
3,4-dihydro-2H-isoquinolin-1-one, 

2-(tetrahydropyran-2-yl)methyl-7-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-^ 
3,4-dihydro-2H-isoquinolhv1-one, 
2-(tetrahydropyran-2-yl)methyl-7-[4-[3-[9-(2,2^ 
3,4-dihydro-2H-isoquinolin-1 -one, 

2-(tetrahydropyran-2-yl)methyl-7-[4-[4-[9-(2,2,2-trifluoroethyIcarbamoyl)-9H-thioxanthe 
1 -yl]-3,4-dihydro-2H-isoquinolin-1 -one, 
2-(tetrahydropyran-2-yl)methyl-7-[4-[3-[9-(2,2,2^^ 
1 -yl]-3,4-dihydro-2H -isoquinolin-1 -one, 

7-[4-[4-(9-ethylcarbamoyl-9H-fluoren-9-yl)-butyl]piperazin-1-yl]-2-(tetrahydropyran-2-yl)m 
isoquinolin-1 -one, 

7-[4-[3-(9-ethylcarbamoyl-9H-fluoren-9-yl)-propyl]piper^ 
isoquinolin-1 -one, 

7-[4-[4-(9-ethylcarbamoyl-9H-xanthen-9-yl)-butyl]pip^ 
isoquinolin-1 -one, 

7-[4^3-(9-ethylcanbamoyl-9H-xanthen-9-yl)-propyl]piperazin-1-yl]-2-(tetrahydropyran-2-yl) 
2H-isoquinolin-1-one, 

7-[4-[4-(9-ethylcart)amoyl-9H-thioxanthen-9^ 
2H-isoquinolin-1 -one, 

7-[4-[3-(9-ethylcarbamoyl-9H-thioxanthen-9-yl)-propyl^ 
dro-2H-isoquinolin-1 -one, 
2-benzyl-7-[4-[4-[9-(2,2,2-trifluoroethylcaita 
lin-1-one, 

2-benzyl-7-[4-[3-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]propyl]piperazin-1-yl]-3,4 
olin-1-one, 

2-benzyl-7-[4-[4-[9-(2,2,2-trifluoroethy!carbamoy 
olin-1-one, 

2-benzyl-7-[4-[3-[9-(2 > 2,2-trifluoroethylcarbamoyl)-9H-xanthen-9-yl]propyl]pipera2in-1-yO-3,4-dih 
nolin-1 -one, 

2-benzyl-7-[4-[4-[9-(2,2,2-trifluoroethylra 
quinolin-1-one, 

2-benzyl-7-[4-[3-[9-(2,2,2-trifluoroethy!carbamoy0^ 
quinolin-1-one, 

2-benzyl-7-[4-[4-(9-ethylcart)amoyh9H-fluoren-9-yl)butyl]piperazin-1-yl]-3,4-dihydro-2H -isoquinolin-1 -one, 

2-benzyl-7-[4-[3-(9-ethylcarbamoyl-9H-fluoren-9-yl)propyl]piperazin-1-yl]-3,4-dihydro-2H-isoqui 

2-benzyl-7-[4-[4-(9-ethylcanbamoyI-9H-xanthen-9-yl)butyl]piperazin-1-yl]-3,4-dihydro-2H-isoq 

2-benzyl-7-[4-[3-(9-ethylcarbamoyl-9H-xanthen-9-yl)propyl]pjperazin-1-yO-3,4-dihydro-2H-isoqum -one, 

2-benzyl-7-[4-[4-(9-ethylcanbamoyl-9H-thioxanthen-9-yl)butyl]piperazin-1-yl]-3,4-dihydro-2H-isoquin 

2-benzyl-7-[4-[3-(9-ethylcarbamoyl-9H-thioxanthen-^^ 

2-(3-fluorobenzyl)-7-[4-[4-[9-(2 J 2,2-trifluoroet^ 

isoquinolin-1 -one, 

2-(3-fluorobenzyl)-7-[4-[3-[9-(2,2,2-frifluoroe 
2H-isoquinolin-1 -one, 
2-(3-fluorobenzyl)-7-[4-[4-[9-(2,2,2-frifl^ 
2H-isoquinolin-1 -one, 

2-(3-fluorobenzyl)-7-[4-[3-[9-(2,2,2-trifluoro^ 
2H-isoquinolin-1 -one, 
2-(3-fluorobenzyl)-7-[4-[4-[9-(2,2,2-trif^^ 
dro-2H-isoquinolin-1 -one, 

2-(3-fluorobenzyl)-7-[443-[9-(2 1 2 f 2-trifluoroethylcanbamoyl)-9H-thioxanthen-9-yl]propyl]p 
dro-2H-isoquinolin-1 -one, 

7-[4-[4-(9-ethylcanbamoyl-9H-fluoren-9-yl)butyl]-piperazin-1-yl]-2-(3-fluorobenzyl)-3,4-dihydro-2H- 
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1-one, 

7-[4-[3-(9-ethylcarbamoyl-9H-fluoren-9-yl)propy^ 
1-one, 

7-[4-[4-(9-ethylcartoamoyl-9H-xanta 
1-one, 

7-[4-[3-(9-ethylcart)amoyl-9H-xanthen-9-yl)propyl]-p^^ 

1- one, 

7-[4-[4-(9-ethylcarbamoyl-9H-thioxantte^ 
lin-1-one, 

7-[4-[3-(9-ethylcarbamoyl-9H-thioxanthen-9-yl)-propyl]pjperazin-1-yl]-2-(34luorobenzyl)-3,4'd 
olin-1-one, 

2- (3-chlorobenzyl)-7-[4-[4-[9-(2,2,2-trifluoroet^ 
isoquinolin-1 -one, 

2-(3-chlorobenzyl)-7-[4-[3-[9-(2,2,2-trifluoroet^ 
2H-isoquinolin-1 -one, 

2-(3K;hlorobenzyl)-7-[4-[4-[9-(2,2,24rifluoro 
2H-isoquinolin-1 -one, 

2-(3-chlorobenzyl)-7-[4-[3-[9-(2,2,2-trifluoroetty^ 
2H-isoquinolin-1 -one, 

2-(3-chlorobenzyl)-7-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-thioxanthen-9-yl]butyl]pipera2m 
dro-2H-isoquinolin-1 -one, 

2-(3-chlorobenzyl)-7-[4-[3-[9-(2,2,2-trifluoroethyte 
dro-2H-isoquinolin-1 -one, 

2-(3<;hlorobenzyl)-7-[4-[4-(9-ethylcarbamoyl-9H-fto^ 

1- one, 

2- (3^hlorobenzyl)-7-[4-[3-(9-ethylcanbamoyl-9H-fluoren-9-yl)propyl]piperazin-1-yl]-3,4-dihydro 

1- one, 

2- (3-chlorobenzyl)-7-[4-[4-(9-ethylcarbam 

1- one, 

2- (3^hlorobenzyl)-7-[4-[3-(9-ethylcarbamoyl-9H-xanthen^ 

1- one, 

2- (3<;hlorobenzyl)-7-[4-[4-(9-ethylcarbamoyl-9H-thio^ 
lin-1-one, 

2-(3<;hlorobenzyl)-7-[4-[3-(9-ethylcarbamoyl-9H-ttt^ 
olin-1-one, 

2-(3-methoxybenzyl)-7-[4-[4-[9-(2,2,2-trifluoroethylcanbamoyl)-9H-fluoren-9-yl]butyl]pipera^ 
2H-isoquinolin-1 -one, 

2-(3-methoxybenzyl)-7-[4-[3-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]propyl]pipera^ 
2H-isoquinolin-1-one, 

2-(3-methoxybenzyl)-7-[4-[4-[9-(2 J 2,2-trifluoroethylcarbamoyl)-9H-xanthen-9-yl]butyl]-pipera^ 
dro-2H-isoquinolin-1 -one, 
2-(3-methoxybenzyl)-7-[4-[3-[9-(2,2,2-trifluoro^ 
dro-2H-isoquinolin-1 -one, 

2-(3-methoxybenzyl)-7-[4-[4-[9-(2 l 2 I 2-trifluoroethylcarbamoyl)-9H-thioxanthen-9-y0butyl]pipe 

dro-2H-isoquinolin-1 -one, 

2-(3-methoxybenzyl)-7-[4-[3-[9-(2,2,2-trifluoro^ 

hydro-2H-isoquinolin-1-one, 

7-[4-[4-(9-ethylcart)amoyl-9H-fluoren-9-yl)butyl]^^ 

1-one, 

7-[4-[3-(9-ethylcarbamoyl-9H-fluoren-9-yl^ 
lin-1-one, 

7-[4~[4-(9-ethylcarbamoyl-9H-xanthen-9-yl)butyl]-pipe 
lin-1-one, 

7-[4^3-(9-ethylcail3amoyl-9H-xanthen-9-yl)pro 
lin-1-one, 

7-[4-[4-(9-ethylrail3amoyl-9H-thioxanthen-9-ylV^ 
olin-1-one, 

7-[4-{3-(9-ethylcart>amoyl-9H-thioxanthen-9-yl)-pn^^ 
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quinolin-1-one, 
2-(3-methylbenzyl)-7-[4-[4^ 
isoquinolin-1 -one, 
2-(3-methylbenzyl)-7-[4-[3-[9-(2^^ 
2H-isoquinolin-1 -one, 

2-(3-methylbenzyl)-744-[4-[9-(2,2,24rifluoroetW 
2H-isoquinolin-1 -one, 

2-(3-methylbenzyl)-7-[4-[3-[9-(2,2,24rlfluoroethylcarbamoyl)-9H-xanthen-9-yl]propyn 
2H-isoquinolin-1 -one, 

2-(3-methylbenzyl)-7-[4-[4-[9-(2,2,2-trffluoroet^ 
dro-2H-isoquinolin-1 -one, 

2-(3-methylbenzyl)-7-[4-[3-[9-(2,2,24rifluoroethylcarbamoyl)-9H-thioxanthen-9-yl]propy 
dro-2H-isoquinolin-1 -one, 

7-[4-[4-(9-ethylcarbamoyl-9H-fluoren-9-yl)butyl]-piperazin-1-yl]-2-(3-methylbenzyl)-3,4-dihy 
1-one, 

7-[4-[3-(9-ethylcarbamoyl-9H-fluoren-9-yl)propyl]-pi^^ 
1-one, 

7-[4-[4-(9-ethy!cart)amoyl-9H-xanth^ 

1- one, 

7-[4-[3-(9-ethylc^nbamoyl-9H-xanthen-9-yl)propyl]-piperazin-1-yl]-2-(3-methylbenz^ 
lin-1-one, 

7-[4-[4-(9-ethylcarbamoyl-9H-thioxanthen-9-yl)-butyl]piperazin-1-yl]-2-(3-methylbenzy^ 
olin-1-one, 

7-[4-[3-(9-ethylcarbamoyl-9H4hioxanthen-9-yI)-propy^ 
nolin-1-one, 

2- (a-methylbenzyl)-7-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]butyl]^ 
2H-isoquinolin-1 -one, 

2-(a-methylbenzyl)-7-[4-[3-[9-(2,2,2-^ 
2H-isoquinolin-1 -one, 

2-(a-methylbenzyl)-7-[4-[4-[9-(2,2,2-trifluoroethy!carbamoyl)-9H-xanthen-9-yl]bu 
2H-isoquinolin-1 -one, 
2-(a-methylbenzyl)-7-[4-[3-[9-(2,2,2-trffl^ 
2H-isoquinolin-1 -one, 

2-(a-methylbenzyl)-7-[444^9-(2,2,2-trifluoroe^ 
dro-2H-isoquinolin-1 -one, 
2-(a-methylbenzyl)-7-[4-[3-[9-(2,2,2-trifluoroett^^ 
dro-2H-isoquinolin-1 -one, 

7-[4^4-(9-ethylcarbamoyl-9H-fluoren-9-yl)bulyl]-piperazin-1-yl]-2-(a-methylb 
1-one, 

7-[4-[3-(9-ethylcarbamoyl-9H-fluoren-9-yl)propyn^ 
1-one, 

7-[4-[4-(9-ethy!rarfcamoyl-9H-xanthen-9-yl^ 
1-one, 

7-[4-[3-(9-ethylrarbamoyl-9H-xanthe^ 
lin-1-one, 

7-[4-[4-(9-ethylcarbamoyl-9H-thioxanthen-9-yl)4w^ 
olin-1-one, 

7-[4-[3-(9-ethylcart)amoyl-9H-thioxanthen 
nolin-1-one, 

N-benzyl-3-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]-N-methylbenzamide, 

N-benzyl-N-<^clohexyl-3-[4-(3 r 3-diphenyl-1-propyl)-piperazin-1-yl]benzamide, 

N-benzyl-3-[4-(3,3-diphenyl-1-propyl)piperazjn-1-yl]-N-isopropylbenzamide, 

(3,4-dihydro-1 H-isoqui noli n-2-yl)-[3-[4-(3,3-di phenyl- 1 -propyl)plperazin-1 -yl]phenyl]methanone, 

N,N-diisopropyl-3-[4-(3,3-diphenyl-1-propyl)-piperazin-1-yl]benzamide, 

(4-benzyl-piperidin-1 -yl)-[3-[4-(3,3-diphenyM -propyl)piperazin-1 -yl]phenyl]methanone, 

N-cyclohexyl-3-[4-(3,3-diphenyl-1-propy0plperazin-1-yl]-N-methylbenzamide, 

N-benzyl-3-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]-N-phenylbenzamlde t 

N,N-dibenzyl-3-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]benzamide, 
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N-benzyl-N-cyclopropyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]benzamide, 
N-(4-ch lorobenzy l)-N-c^clohex^ 
N^clohexyl-3-[4-(3,3-diphenyM-propyl)pip^ 

N-cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl) piperazin-1-yl]-N-isopropylbenzamide, 
N-benzyl-N-(t-butyl)-3-[4-(3,3-diphenyl-1 -propyl)-piperazin-1-yl]benzamide, 
N-benzyl-N-(n-butyl)-3-[4-(3,3-diphenyl-1-propyl)-piperazin-1-yl]benzamjde, 
3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-N -methyl -N-(1 -phenylethyl)benzamide, 
3-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]-N-isopropyl-N-phenylbenzamjde, 
N-altyl-N^clohexyl-3-[4-(3,3-diphenyM 

(2,6-dimethyl-piperidin-1 -yl)-[3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]phenyl]methanone, 

N-cyclohexyl-3-[4-(3,3-diphenyM-propyl)p^ 

N-dimethylaminoethyl-3-[4-(3,3-diphenyM-^^ 

N-allyl-N-cyclopentyl-3-i4-(3,3-diphenyl-1-propyl)-plperazin-1-yl]ben 

N,N-diallyl-3-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]benzamide, 

N-allyl-S^-fS.S-diphenyH-propylJpiperazin-l-yll-N-phenylbenzamide, 

N-allyl-NK^clohexylmethyl-3-[4-(3,3-diphenyl-1-propyl)plperazin-1-yl]benzami 

S-^-tS^-diphenyl-l-propylJpiperazin-l-yll-N-methoxy-N-methylbenzamide, 

N-benzyl-3-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]-N-ethylbenzamide p 

N-allyl-N-benzyl-3-[4-(3,3-diphenyl-1 -propyl) -piperazin-1 -yl]benzamide, 

N-cyclohexylmethyl-3-[4-(3,3-diphenyl-1-pro 

N-cydohexylmethyl-3-[4-(3,3-diphenyM-pro^ 

N-cyclohexylmethyl-3H;4-(3 > 3-diphenyl-1-propyl)-piperazin-1-yl]-N-[(tetrahydropyran-2 

N-allyl-3 [4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-N-(trans-4-hydroxy)cyclohexylbenzamide t 

N-benzyl-N-(2,2,2-trifluoroethyl)-3-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]benzamide, 

N-allyl-N-(2,2,2-trifluoroethyl)-3-[4-(3 > 3-diphenyl-1-propyl)piperazin-1-yQbenzamide, 

N-cyclohexylmethyl-3-[4-(3,3-diphenyl-1-propyl)-piperazin-1-yl]-N-[(4-trrfluorom 

mide, 

N-cinnamyl-N^clohexylmethyl-3-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]benzamide, 
N^rotyl-N-cyclohexylmethyl-3-[4-(3,3-dlphenyl-1-propyI)piperazin-1-yl]ber^ 
N-benzyl-NK^clohexylmethyl-3-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]benzam 
N-cyclohexylmethyl-3-[4-(3,3-diphenyM-pro^ 

N-cyclohexylmethyl-3-[4-(3,3-diphenyl-1-propyl)-piperazin-1-yl]-N-(2-trifluoromethy 
N-cyclohexylmethyl-3-[4-(3,3^ 

N-cyclohexylmethyl-3-[4-(3,3-dlphenyl-1-propyl)-piperazin-1-yl]-N-(4-trifluoromethylb 
N^yclohexylmethyl-3-[4-(3,3-diphenyl-1-propyl)-piperazin-1-yl]-N-[(pyridln-3-yl)m 
N-(1-benzylpiperidin-4-yl)-N-cyclohexylmethyl-3-[4-(3 ? 3-diphenyl-1 -propyOpiperazin-l-ylJbenzarnide, 
N-cyclohexylmethyl-3-[4-(3,3-diphe^^ 

N-cyclohexyl-3-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]-N-lsopropyl-4-methoxybenzam 
N-benzyl-N^cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl)-piperazin-1-yl]-4-methoxybenzamlde, 
N-benzyl-4-chloro-N-cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1-yl]benzamide, 
N-cyclohexyl-3-[4-(3 f 3-diphenyl-1-propyl)piperazin-1-yl]-N-isopropyl-4-methylbenzamide, 
N-benzyl-N^clohexyl-3-[4-(3,3-diphenyl-1i3ropyl^^ 

3-[4-[3,3-bis(4-chlorophenyl)-1-propyl]piperazin-1-yl]-N-cyclohexyl-N-isopropylbenzamide, 
N-allyl-3-[4-[3,3-bis(4-chlorophenyl)-1^^ 

N-cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl) piperazin-l-yll-N-isopropyl-2-methylbenzamide, 
N-benzyl-N-cyclohexyl-3-[4-(3,3-diphenyl-1i3ropyl)-piperazin-1-yl]^methylbenzamide f 
N-allyl-N-cyclohexyl-3-[4-(3 f 3-diphenyl-1 -propyl)-piperazin-1-yl]-2-methylbenzamlde, 
N-allyl-N-cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl)-piperazin-1-yl]-2-methoxybenzamide, 
N-benzyl-N-cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl)-piperazin-1-yl]-2-methoxybenzamide, 
N-allyl-2-chloro-N-cyclohexyI-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1-yl]benzamide, 
N-allyl-N-cyclohexyl-5-[4-(3,3-dlphenyl-1 -propyl)-plperazin-1 -yl]-2-fluorobenzamide, 
N-benzyl-N-cyclohexyl-5-[4-(3,3-diphenyl-1 -propyl)-piperazin-1-yl]-2-fluorobenzamide, 
N-cyclohexyl-5-[4-(3,3-diphenyl-1-propyl)pipe^ 

N-benzyl-5-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]-N-lsopropyl-2-methylbenzami^ 
N-allyl-N-cyclohexyl-5-[4-(3,3-diphenyl-1 -propylVpiperazin-l-ylJ^-methylbenzamlde, 
N-benzyl-N-cyclohexyl-5-[4-(3 t 3-diphenyl-1 -propyl)-piperazin-1-yl]-2-methylbenzamide, 
N^clohexyl-5-[4-(3,3-diphenyl-1-propyl)pipe^ 
N-benzyl-2-chloro-N-cyciohexyl-5-[4-(3£ 



22 



EP1 180 514 A1 



N-allyl-2-chloro-N^clohexyl-5-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]benzam 
N-allyl-N-cyclohexyl-5-[4-(3,3-diphenyl-1^^ 

N-benzyl-N-cyclohexyl-5-[4-(3,3-diphenyl-1 -propyl)-piperazin-1-yl]-2-isopropylbenzamide, 
N-benzyl-N-cyclohexyl-5-[4-(3,3-diphenyl-1^ropyl)-^^ 

N-cyclohexyl-S^CS^-diphenyl-l-propylJpiperazin-l-yll-S-methoxy-N-methylbenzamide, 

N-cyclohexyl-5-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]-N-isopropyl-2-methoxybenzamide, 

N-benzyl-S-^-tS.S-diphenyl-l-propyOpiperazin-l-yll-N-isopropyl^-methoxybenzamide, 

N-benzyl-N<:yclohexyl-5-[4-(3,3-diphenyl-1-propyl)-piperazin-1-ylh2-isopropyloxybenzamide, 

N-allyl-2-cyano-N-cyclohexyl-5-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]benzamide f 

N-benzyl-2K^ano-N^clohexyl-5^4-(3,3-diphenyl-1-propyl)pipei^in-1-yl]benzamide, 

N-benzyl-N^clohexyl-5-[4-(3,3-diphenyl-1-propyl)-piperazin-1-yl]-2-hydroxybenzamide, 

N-allyl-N-cyclohexyl-3-[1 -(3 ? 3-diphenyl-1 -propyl)-1 ^.S.B-tetrahydropyridin^-yllbenzamide, 

N-allyl-N^clohexyl-3-[1-(3,3-diphenyl-1^ropyl)-piperldin^-yl]benzamide, 

N-benzyl-N-cyclohexyl-4-[4-(3,3-diphenyl-1 -propyl)-piperazin-1-yl]benzamide, 

N-allyl-N^clohexyl-4-[4-(3,3-diphenyl-1i3ropyl)-piperazin-1-yl]-3-fluorobenzamide, 

N-alIyl-2-chloro-NK^clohexyM-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]benzamide, 

N-allyl-N-cyclohexyl^-^-fS.S-diphenyl-l-propyOpiperazin-l-ynbenzamide, 

N-benzyl-N-cyclohexyl-5-[4-(2,2-diphenylethyl)-piperazin-1-yl]-2-methylbenzamide, 

N-allyl-NK^clohexyl-3-[4-(3,3-diphenyl-1^ropyl)-pipei^in-1-yl]-5-methoxybenzamide, 

N-allyl-N-cyclohexyl-3-[4-(3,3-diphenyM -propyl)-piperazin-1 -yl]-5-hydroxybenzamide, 

N-alfyl-N-cyclohexyl-3-[4-[4-[9-(2,2,2-^^ 

N-benzyl-N<ryclohexyl-3-[4-[4-[9-(2,2^ 

N-allyl-N-cyclohexyl-4-[4-[4-[9-(2,2,2-triflu^^ 

N-alfyl-N^clohexyl-3-fluoro-4-[4-[4-[9-(2,2 f 2^ 

zamide, 

N-allyl-N-cyclohexyM-[4-[4,4-diphenyM-(2,2,2-^ 

7-benzyl-2-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-5,6-dihydro-7H-1 ,7-naphthyridin-8-one, 
2-benzyl-7-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-3,4-dihydro-2H-2,6-naphthyridin-1 -one, 
2-benzyl-5-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-3,4-dihydro-2H-2,6-naphthyridin-1 -one, 
6-benzyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-7,8-dihydro-6H-1 ,6-naphthyridin-5-one, 
N-benzyl-N-cyclohexyl-3-[4-(3,3-diphenyl-1-pro^ 

N-benzyl-N-^clohexyl-2-[4-(3,3-diphenyl-1-propyl)-piperazin-1-yl]-5-methylisonicotinamide, 

N-benzyl-N-cyclohexyl-2-[4-(3,3-diphenyl-1 -propyl)-piperazin-1-yl]~3-methy I isonicotinamide, 

N-allyl-NK^clohexyl-2-[4-(3,3-diphenyl-1-propyl)piper^ 

N-allyl-N-cyclohexyl-2-[4-(3,3-diphenyMi)ropyl)-pi^^ 

N-allyl-N-cydohexyl-3-methyl-2-[4-[3-[9-(2,2,24ri^^ 

isonicotinamide, 

N-allyl-N-cyclohexyl-6-[4-[4-[9-(2,2,2-trifto^ 

N-allyl-N-cyclohexyl-3-methyl-2-[4-^ 

isonicotinamide, 

N-cyclohexyl-N-propyl-6-[4-[4-[9-(2,2,2-trifluoro^ 
mide, 

N-cyclohexyl-N-(pyridin-2-yl)methyl-6-[4-[4-[9-(2,2,2-trifluoroethylcaroamoyl)-^ 

1- yl]nicotinamide, 

2- c^clohexyl-6-[4-[4-(9-carbamoyl-9H-fluoren-9-yO^ 
2-c^clohexyl-6-[4-[4-(9-ethylcart)amoyl-9H-fluoren^ 

6-[4-[4-(9-benzylcarbamoyl-9H-f luoren-9-yl)butyl]-piperazin-1 -yl]-2-cyclohexyl-2,3-dihydro-1 H-isoindol-1 one, 
6-[4-[4-(9-allylcarbamoyl-9H-fluoren-9-yl)butyO^^^ 
2-cyclohexyl-6-[4-[4-[9-[allyl-(2 > 2 ? 2-trifluoroethyl)]cart)amoyl-9H-fluore 
1 H-isoindol-1 -one, 

2-cyclohexyl-6-[4-[4-[9-[benzyl-(2,2,2-trifluoroethyl)]carbamoyl-9H-fluoren-9-yl]b 
1 H-isoindol-1 -one, 

2-cyclohexyl-6-[4-[4-[9-[methyl-(2,2,2^ 
1 H-isoindol-1 -one, 

2-cyclohexyl-6-[4-[4-[5(2,2 l 2-trifluoroethylcarbamoyl)-5H-dibenzosuberan-5-yl]butyl]piperazi 
1 H-isoindol-1 -one, 

2-(pyridin-2-yl)methyl-7-[4-[4-[9-(2,2,2-trifl^ 
2H-isoquinolin-1 -one, 
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2-(pyridin-2-yl)methyl-7-[4-[3-[9-(2£ 
dro-2H-isoquinolin-1 -one, 

2-cyclohexyl-6-[4-[2-[9-(2,2,2-trifluoroethylc^ H-isoin- 
dol-1 -one, 

8- chloro2-(3-methoxybenzyl)-7-[4-^ 
3,4-dihydro-2H-isoquinolin-1-one, 

2-cyclohexyl-6-[4-[4-(9-ethoxycarbonyl-9H-fluoren-9-yl)butyl]piperazin-1-yl]-2,3-dihydro^ 
6-[4-[4-(9-rarooxy-9H-fluoren-9-yi)butyl]-piper^^ 

9H-fluorene-9-carboxylic acid [3-[4-(2-cyclohexyl-3-oxo-2,3-dihydro-1 H-isoindol-5-yl)piperazin-1 -yl]propyl]amide, 

9- [2-[4-(2-cyclohexyl-3-oxo-2,3-dihydro-1H-isoindol-5^ acid 
(2,2,2-trifluoroethyl)amide, 

2-cyclohexyl-6-[4-[4-[9-(2,2,2-trifluoroethyh^ H- 
isoindol-1-one, 

2-benzyl-6-[4-[4-[9-(2,2 t 24rifluoroethy!carbamoyl)-9H-fluoren-9>yl]butyl]piperazin-1 -yl]-3,4-dihydro-2H-isoquino- 
lin-1-one, 

2-cyclohexyl-6-[4-[4-[1 0-oxo-9-(2,2,2-trifluoroethylcarbamoyl)-9 ,1 0-dihydro-1 0X 4 -thioxanthen-9-yl]butyl]piper- 
azin-1 -yl]-2,3-dihydro-1 H-isoindoM -one, 

2-cyclohexyl-6-[4-[4-[10,10-dioxo-9-(2,2,2-trifl^^ yl]butyl]pip- 

erazin-1 -yl]-2,3-dihydro-1 H-isoindol-1 -one, 

2-benzyl-7-[4-[4-[9-(2,2,2-trifluoroethylcarbam 

2-benzyl-7-[4-[4-[9-(2,2,2-trifluoroethylcarb^^ 

2-benzyl-7-[4-[3-[9-(2,2,2-trifluoroethylcato 

2-benzyl-7-[4-[3-[9-(2,2,2-trifluoroethylcart>amoyl)-9H-xanthen-9-yl]propyl]piperazin-1-y 
2-(tetrahydropyran-2-yl)methyl-7-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]bu^ 
2H-phthalazin-1 -one, 

2-(tetrahydropyran-2-yl)methyl-7-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-xanthen-9-yn 
2H-phthalazin-1 -one, 

2-(pyridin-2-yl)methyl-7-[4-[3-[9-(2,2,2-trifl^ 
phthalazin-1-one, 

2-(pyridin-2-yl)methyl-7-[4-[3-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-xanthen-9-yl]pro 
phthalazin-1-one, 

2- (pyridln-3-yl)methyl-7-[4-[3-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]propyl]pi^ 
phthalazin-1-one, 

3- (4-bromo-2-methylphenyl)-6-[4-(3,3-diphenylpropyl)piperazin-1-yl]-2-methyl-3H-quinazolin-4-one, 
3-benzyl-6-[4-(3,3-diphenylpropyl)piperazin-1-yl]-2-methyl-3H-quinazolin-4-one, 
3-(4-bromo-2-methylphenyl)-6-[4-(3,3-diphenylpropyl)piperazin-1-yl]-3H-quinazolin-4-one, 
2-benzyl-7-[4-(3,3-diphenylpropyl)piperazin-1-yl]-2H-phthalazin-1-one, 
N-allyl-NK^clohexyl-4-[4-[3-[9-(2,2,2-trifluoroe 
N-allyl-N-cyclohexyl-4-[4{4-[9-(2,2,2-t^ 

N-alIyl-2-chloro-NK^clohexyl-4-[4-[4-[9-(2,2,2-triftuoroethylcarbamoyl)-9H-fluoren-9-yl]butyl]^ 
zamide, 

N-benzyl-N-chloro^-[4-[4-[9-(2,2,2-trifl^ 

N-benzyl-N-isopropyl-4-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]D 

N-allyl-N-cyclohexyl-2-methyI-3-[4-[3-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-xanthen-9-yl]pro 

benzamide, 

N-allyl-N^clohexyl-4-[4{5-[9-(2,2,2^ 

N-allyl-N-cyclohexyl-4-[4-[4-[9-(2,2,2-trffl^ 

omethylbenzamide, 

N-allyl-N-cyclohexyl-2-fluoro-4-[4-[4-[9 

luoromethylbenzamide, 

N-benzyl-N-(2-tefrahydrofurfuiylH-[4-^ 

benzamide, 

N-cyclohexyl-N-(pyridin-2-yl)methyl^-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H 
1 -yl]benzamide, 

N-cyclohexyl-N-(2-furfuiyl)-4-[4-^ 
mide, 

N-cyclohexyl-N-(2-thienyl)methyl-4-[4-[4-[9-(2,2,2-trifluoroe%lcarbamoyl)-9H 
benzamide, 



24 



EP1 180 514 A1 



N-allyl-N-cyclohexyl-5-[4-[3-[9-(2,2,2-^ 
mide, 

N-allyl-N-cyclohexyl-3-[4-[3-[9-(2,2,2 

N-cyclohexyl-3-[4-(3 l 3-diphenyl-1-propyl)pjperazin-1-yl]-N-(pyridin-2-yl)meth 

N-al(yW-[4-[4,4-bis(4-fluorophenyl)-1-butyl]-piperazin-1-yl]-N^clohexylbenzamide > 

N-allyl-NK^clohexyM-[4-[4-[9-(2,2,2-t^ 

mide, 

N-cyclohexyl-3-[4-(3,3-diphenyl-1-propyl)piperazi^^ 
N-allyl-3-[4-[3,3-bis(4-fluorophenyl)-1^ 

1 -Methyl N-a!lyl-N-cyclohexyl-6-[4-(3,3-diphenylpropyl)pipera2in-1 -yl]phthalaminate, 

N-allyl-N-c^clohexyl-3-[4-[4-[9-[allyl-(2,2^ 

mide, 

N-allyl-N-cyclohexyl-3-[4-[4-[9-(2,2,2-trtf^^ 
zamide, 

N-allyl-N-cyclohexyl-2-methyl-3-[4-[4-[9-(2 t 2,2-trifluoroethylcaroamoyl)-9H-xam 
zamide, 

N-allyl-N-cyclohexyi-2-methy1-3-[4^ 
benzamide, 

N-allyl-N-cyclohexyl-6-[4-(3,3-diphenyl-pro^ acid, 
N-cyclohexyl-3-[4-(3,3-diphenyl-1-propyl)p^ and 
N-cyclohexyl-3-[4-(3,3-diphenyl-1-propyl)piper^ 

[0056] The compounds represented by formula (I) form salts with many bases or acids. This property is utilized for 
the production of pure materials and is utilized in forms provided as pharmaceuticals. Specifically, at the time of the 
production, for example, upon acidification, the compounds aresolubilized in a polar solvent, such as water, are purified 
by extraction, and are isolated as a salt having preferable physicochemical properties. In pharmaceutical applications, 
the compounds can take as pharmaceutically acceptable salts. The compounds represented by formula (I) are present 
in a free form or as a salt thereof and, in addition, are sometimes present as a hydrate or a solvate. Any of the above 
forms may be adopted as the active component of the pharmaceuticals according to the present invention. 
[0057] Forms of salts, which the compounds of the present invention can take, include, for example, lithium salt, 
sodium salt, potassium salt, magnesium salt, calcium salt, and ammonium salt and suitable nontoxic amine salts, for 
example, salts of alky I amines having 1 to 6 carbon atoms, for example, triethylamine, salts of alkanolamines having 
1 to 6 carbon atoms, for example, diethanolamine or triethanolamine, procaine salts, salts of cyclohexylamine, for 
example, dicyclohexylamine, salts of benzylamines, for example, N-methylbenzylamine, N-ethylbenzylamine, N-ben- 
zyl-p-phenethylamine, N,N-dibenzylethylenediamine, or dibenzylamine, and salts of heterocyclic amines, for example, 
morpholine and N-ethylpyridine, or salts of hydrohalogenic acids, such as hydrofluoric acid, hydrochloric acid, hydro- 
bromic acid, and hydroiodic acid, salts of inorganic acids, such as sulfuric acid, nitric acid, phosphoric acid, perchloric 
acid, and carbonic acid, salts of carboxylic acids, such as acetic acid, trichloroacetic acid, trifluoroacetic acid, hydroxy- 
acetic acid, lactic acid, citric acid, tartaric acid, oxalic acid, benzoic acid, mandelic acid, butyric acid, maleic acid, 
propionic acid, formic acid, and malic acid, salts of amino acids, such as alginic acid, aspartic acid, and glutamic acid, 
and salts of organic acids, such as methanesulfonic acid and p-toluenesulfonic acid. Preferred examples of salts include 
acid addition salts, such as salts of trifluoroacetic acid, hydrochloric acid, oxalic acid, methanesulfonic acid, and citric 
acid, and salts of amino acids, such as glutamic acid and aspartic acid. 
[0058] Preferred solvates include hydrates and ethanolates. 

[0059] On one hand, the above salts are important as pharmacologically acceptable pharmaceutical compositions, 
and are considered to have, as pharmaceutical compositions, an advantage in the preparation thereof and, when 
administered to human bodies, are considered useful, for example, from the viewpoints of dispersion and absorptioin. 
[0060] The compounds represented by formula (I) sometimes have one or two or more asymmetric carbons and 
thus exist as stereoisomers (optical isomers or diastereomers) based on the asymmetric carbons. In addition to ster- 
eoisomers in pure forms, any mixture of stereoisomers, racemic forms and the like maybe used as the active component 
of the pharmaceuticals according to the present invention. Further, when the compounds represented by formula (I) 
have an olefinic double bond, they sometimes exist as geometrical isomers in a Z or E form, or as a mixture of these 
geometrical isomers. Geometrical isomers in a pure form or mixtures of these geometrical isomers may be used as 
the active component of the pharmaceuticals according to the present invention. 

Use of compounds represented by formula (^/pharmaceutical composition 

[0061] The compounds represented by formula (I) and pharmacologically acceptable salts or solvates thereof ac- 
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cording to the present invention have triglyceride biosynthesis inhibitory activity and apo lipoprotein B-containing lipo- 
protein secretion inhibitory activity in the liver. Therefore, the compounds according to the present invention can be 
used as prophylactic or therapeutic agents for hyperlipidemia, particularly hyper-VLDL-emia and/or arteriosclerotic 
diseases caused thereby, such as cardiac infarction, through the action of a lowering in the level of serum triglyceride 
5 and serum apolipoprotein B-containing lipoprotein. Among others, the compounds represented by formula (I) according 
to the present invention are considered to be advantageous in that they inhibit the biosynthesis of lipids in hepatic cells 
to prevent side effects such as the accumulation of hepatic lipids. 

[0062] Thus, according to the present invention, there is provided a pharmaceutical composition comprising an ef- 
fective amount of the compound according to the present invention or a pharmacologically acceptable salt or solvate 
io thereof in combination with a pharmacologically acceptable carrier. This pharmaceutical composition is specifically 
used as apolipoprotein B-containing lipoprotein secretion inhibitors, triglyceride biosynthesis inhibitors, prophylactic or 
therapeutic agents for hyperlipidemia, prophylactic or therapeutic agents for arteriosclerotic diseases, or prophylactic 
or therapeutic agents for pancreatitis. 

[0063] According to another aspect of the present invention, there are provided a method for inhibiting the secretion 

15 of an apolipoprotein B-containing lipoprotein, a method for inhibiting the biosynthesis of triglycerides, a method for 
preventing or treating hyperlipidemia, a method for preventing or treating arteriosclerotic diseases, and a method for 
preventing ortreating pancreatitis, comprising the step of administering an effective amount of the compound according 
to the present invention or a pharmacologically acceptable salt or solvate thereof to animals including humans. 
[0064] Further, according to still another aspect of the present invention, there are provided use of the compound 

20 according to the present invention or a pharmacologically acceptable salt or solvate thereof, for the manufacture of an 
apolipoprotein B-containing lipoprotein secretion inhibitor, use of the compound according to the present invention or 
a pharmacologically acceptable salt or solvate thereof, for the manufacture of a triglyceride biosynthesis inhibitor, use 
of the compound according to the present invention or a pharmacologically acceptable salt or solvate thereof, for the 
manufacture of a prophylatic or therapeutic agent for hyperlipidemia, use of the compound according to the present 

25 invention or a pharmacologically acceptable salt or solvate thereof, for the manufacture of a prophylactic or therapeutic 
agent for arteriosclerotic diseases, and use of the compound according to the present invention or a pharmacologically 
acceptable salt or solvate thereof, for the manufacture of a prophylactic or therapeutic agent for pancreatitis. 
[0065] The compounds according to the present invention and pharmacologically acceptable salts and solvates 
thereof can be administered orally or parenterally by administration routes, for example, intravenous injection, intra- 

30 muscular injection, subcutaneous administration, intraperitoneal administration, rectal administration, and percutane- 
ous administration, to human and non-human animals. 

[0066] Accordingly, the compounds according to the present invention and pharmacologically acceptable salts and 
solvates thereof may be formed into appropriate various dosage forms depending on administration routes, more spe- 
cifically may be mainly formulated into, for example, injections such as intravenous injections or intramuscular injec- 
ts tions; oral preparation such as capsules, tablets, granules, powders, pills, fine subtilaes, or troches; preparations for 
rectal administrations; oleaginous suppositories; and watersoluble suppositories. 

[0067] These various preparations may be prepared by conventional methods with commonly used components, for 
example, excipients, extenders, binders, humidifiers, disintegrants, surface active agents, lubricants, dispersants, buff- 
ers, preservatives, dissolution aids, antiseptics, flavoring agents, analgesic agents, and stabilizers. 

40 [0068] Excipients usable herein include, for example, lactose, fructose, glucose, com starch, sorbit, and crystalline 
cellulosse. Disintegrants include, for example, starch, sodium alginate, gelatin, calcium carbonate, calcium citrate, 
dextrin, magnesium carbonate, and synthetic magnesium silicate. Binders include, for example, methylcellulose or 
salts thereof, ethylcellulose, gum arabic, gelatin, hydroxypropylcellulose, and polyvinyl pyrrolidone. Lubricants include, 
for example, talc, magnesium stearate, polyethylene glycol, and hydrogenated vegetable oils. Other additives include 

45 syrup, petrolatum, glycerin, ethanol, propylene glycol, citric acid, sodium chloride, sodium sulfite, and sodium phos- 
phate. 

[0069] The content of the compound according to the present invention in the pharmaceutical composition may vary 
according to the dosage form. In general, however, the content is about 1 to 70% by weight, preferably about 5 to 50% 
by weight, based on the whole composition. 
so [0070] The dose may be appropriately determined in consideration of, for example, the dosage route, the age and 
sex of patients, the type of diseases, and the severity of condition of patients, and, for the treatment of hyperlipidemia, 
the preparation may be administered usually in an amount of about 0.1 to 5000 mg, preferably 1 to 600 mg per day 
per adult. This dose may be administered at a time daily or divided doses of several times daily. 

55 Compounds represented by formula (III) 

[0071 ] According to a further aspect of the present invention, there are provided compounds which are preferred for 
the production of the compounds represented by formula (I). The compounds are compounds represented by formula 



26 



EP1 180 514 A1 



(III) and pharmacologically acceptable salts or solvates thereof: 






(III) 



Y-Z-N 



L 



wherein 



R 3 and R 4 , which may be the same or different, represent 
a hydrogen atom, 

optionally substituted alkyl having 1 to 6 carbon atoms, 

a halogen atom, 

hydroxyl, 

nitrile, 

alkoxycarbonyl having 2 to 5 carbon atoms, 
alkoxy having 1 to 6 carbon atoms, or 
carboxyl, 

A, D, E, and G each represent a carbon atom, or any one of A, D, E, and G represents a nitrogen atom with the 
other three each representing a carbon atom, 

L represents group -O-R 11 wherein R 11 represents a hydrogen atom or optionally substituted alkyl having 1 to 6 
carbon atoms, 

Y represents a group represented by formula (II): 



X represents a hydrogen atom; group - C(=0)N(R 5 )R 6 wherein R 5 and R 6 , which may be the same or different, 
represent a hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, optionally substituted 
cycloalkyl having 3 to 8 carbon atoms, optionally substituted phenyl, optionally substituted alkenyl having 2 to 
6 carbon atoms, or optionally substituted alkynyl having 2 to 6 carbon atoms; or group -C(=0)OR 7 wherein 
R 7 represents a hydrogen atom or optionally substituted alkyl having 1 to 6 carbon atoms, R 8 is absent or 
represents a bond, an oxygen atom, a sulfur atom, -S0 2 -, -SO-, -CH 2 -CH 2 -, or -CH=CH-, and R 9 and R 10 , 
which may be the same or different, represent a hydrogen atom, optionally substituted alkyl having 1 to 6 
carbon atoms, alkoxy having 1 to 6 carbon atoms, a halogen atom, or hydroxyl, and 

Z represents -(CH 2 ) n -, wherein n is an integer of 0 to 6, -0-(CH 2 ) r , or -C(=0)NH-(CH 2 ) r wherein i is an integer of 
1 to 6. 

[0072] The compounds represented by formula (III) are intermediates useful for the synthesis of the compounds 
represented by formula (I). Therefore, substituents in formula (III) basically have the same meanings as described 
above in connection with formula (I), and preferred examples thereof are also the same as described above in con- 
nection with formula (I). 




(ii) 



wherein 
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Synthesis of compounds represented by formula (I) (part 1) 



[0073] Among the compounds represented by formula (I), according to the present invention, compounds, wherein 
R 1 , R 4 , Y, and Z are as defined in formula (I), R 2 and R 3 represent group -(CH 2 ) m - wherein m is 1 or 2, A, D, E, and G 
5 each represent a carbon atom, Q represents a nitrogen atom, and q represents a single bond, are preferably synthe- 
sized by the following synthesis processes 1 to 5. 

[0074] In the following synthesis, a protective group or C^ 4 acyl on a substituent may if ncessary be introduced and 
removed by conventional means. 

10 [Synthesis process 1] 

[0075] 



15 



20 



25 



30 



35 




o o 

40 (8) (I) 

[0076] The first step is imidation of an acid anhydride. A compound represented by formula (3), wherein R 4 and m 
are as defined in formula (I), may be reacted with a compound H 2 N-R 1 , wherein R 1 is as defined in formula (I), in the 

45 presence or absence of a base in a solvent inert to the reaction, for example, tetrahydrofuran, benzene, toluene, or 
xylene or in the absence of a solvent for 0.5 to 48 hr, preferably 1 to 24 hr, at 50 to 200°C, preferably 100 to 180°C, 
to give a compound represented by formula (4) wherein R 1 , R 4 and m are as defined in formula (I). 
[0077] The second step is reduction of the imide to a lactam. The compound represented by formula (4) may be 
subjected to a reduction reaction in a solvent inert to the reaction, for example, acetic acid, N,N-dimethylformamide, 

so dimethyl sulfoxide, tetrahydrofuran, benzene, or toluene, in the presence of a reducing agent, for example, zinc-acetic 
acid, tin, sodium boron hydride, or zinc boron hydride, for 0.5 to 48 hr, preferably 1 to 24 hr, at 50 to 200°C, preferably 
80 to 150°C to give a compound represented by formula (5) wherein R 1 , R 4 , and m are as defined in formula (I). 
[0078] The third step is nitration. A conventional nitrating agent may be used in this nitration. The compound repre- 
sented by formula (5) is reacted with a nitrating agent, preferably nitric acid or potassium nitrate, in concentrated sulfuric 

55 acid for 0.5 to 48 hr, preferably 0.5 to 24 hr, at -20 to 1Q0°C, preferably -20 to 50°C to give a compound represented 
by formula (6) wherein R 1 , R 4 and m are as defined in formula (I). 

[0079] In the fourth step, the compound represented by formula (6) is subjected to a reduction reaction to convert 
the nitro to amino. A reduction reaction by catalytic reduction in the presence of palladium-carbon, palladium-black, 
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palladium hydroxide, platinum oxide, or Raney-nickel, reduction in the presence of tin, zinc, iron or the like in combi- 
nation with an acid, such as acetic acid, or reduction with sodium boron hydride or hydrazine, preferably catalytic 
reduction in the presence of palladium-carbon or palladium-black or reduction in the presence of iron and acetic acid, 
is carried out in a solvent inert to the reaction, for example, methanol, ethanol, tetrahydrofuran, N,N-dimethylformamide, 
5 or benzene, for 0.5 to 48 hr, preferably 0.5 to 30 hr, at 0 to 1 00°C, preferably 0 to 50°C, to give a compound represented 
by formula (7) wherein R 1 , R 4 , and m are as defined in formula (I). 

[0080] The fifth step is piperazi nation of the amine. The compound represented by formula (7) is reacted with 1 to 
5 equivalents of bischloroethylamine in the presence of 1 to 3 equivalents of an acid, such as hydrochloric acid, or in 
the absence of the acid in a solvent inert to the reaction, for example, n-butanol, xylene, or toluene, for 0.5 hrto 7 days, 
io preferably one hr to 5 days, at 50 to 200°C, preferably 60 to 180°C, to give a compound represented by formula (8) 
wherein R 1 , R 4 , and m are as defined in formula (I). 

[0081] The sixth step is condensation of the compound represented by formula (8) with a compound Y-Z-B. This 
reaction may be earned out by the following process (i) or (ii). 

[0082] Process (i): A compound Y-Z-B, wherein B represents a halogen atom, such as a chlorine, bromine, or iodine 
15 atom, C^ A alkylsulfonyl, such as methanesulfonyl, or arylsulfonyl, such as p-toluene sulfonyl, and Y and Z are as 
defined in formula (I), may be reacted with the compound represented by formula (8) in the presence or absence of a 
base in a solvent inertto the reaction, for example, dichloromethane, tetrahydrofuran, N,N-dimethylforrnamide, or dime- 
thyl sulfoxide, for 1 0 min to 48 hr, preferably 1 0 min to 24 hr, at -20 to 150°C, preferably 0 to 1 00°C, to give a compound 
represented by formula (I) wherein R 2 and R 3 represent group -(CH 2 ) m -, wherein m is 1 or 2, A, D, E, and G each 
20 represent a carbon atom, Q represents a nitrogen atom, q represents a single bond, R 1 , R 4 , and Y are as defined in 
formula (I), and Z represents -(CH 2 )^- wherein p is an integer of 1 to 6. 

[0083] Process (ii): When the compound Y-Z-B is Y-fCHg)^ ^-CHO wherein p is an integer of 1 to 6 and Y is as 
defined in formula (I), this compound and the compound represented by formula (8) may be reductively alkylated with 
1 to 5 equivalents of a reducing agent, for example, a metal hydride reagent, such as sodium cyanoborohydride, lithium 

25 cyanoborohydride, sodium boron hydride, lithium borohydride, or sodium triacetoxyborohydride, in the presence or 
absence of 0.1 to 5 equivalents of an acid, such as acetic acid or hydrochloric acid, in a solvent inert to the reaction, 
for example, dichloroethane, dichloromethane, or tetrahydrofuran, for 0.5 to 48 hr, preferably 1 to24hr, at -20 to 1 00°C, 
preferably 0 to 70°C, to give a compound represented by formula (I) wherein R 2 and R 3 represent group - (CH 2 ) m -, 
wherein m is 1 or 2, A, D, E, and G each represent a carbon atom, Q represents a nitrogen atom, q represents a single 

30 bond, R 1 , R 4 and Y are as defined in formula (I), and Z represents -(CH 2 ) p - wherein p is an integer of 1 to 6. 

[0084] Compounds represented by formula (5), wherein R 2 and R 3 represent group -CH 2 CH 2 -, may also be synthe- 
sized by the process as described in Yakugaku Zasshi (Journal of the Pharmaceutical Society of Japan), 96, 176-179 
(1976). 

[0085] Bases usable in the reaction of synthesis process 1 include pyridine, triethylamine, N-methylmorpholine, and 
35 dimethylaminopyridine. The amount of the base used is preferably 0.1 to 5 equivalents. 

[Synthesis process 2] 

[0086] Among the compounds represented by formula (I), compounds, wherein R 4 represents a halogen atom, may 
40 be produced as described below by halogenating a corresponding compound wherein R 4 represents a hydrogen atom. 




55 [0087] Specifically, a compound represented by formula (I), wherein R 1 , Y, and Z are as defined in formula (I), R 2 
and R 3 are group -(CH 2 ) m -, wherein m is 1 or 2, and R 4 represents a hydrogen atom, may be halogenated with a radical 
initiator, for example, N-halosuccinimide, preferably N-chlorosuccinimide or N-bromosuccinimide, preferably in the 
presence of 0.01 to 3 equivalents of 2,2'-azobisisobutyronitrile f in a solvent inert to the reaction, for example, carbon 
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tetrachloride, tetrahydrof uran, or benzene, for 0.5 to 48 hr, preferably 1 to 24 hr, at -20 to 1 50°C, preferably 0 to 1 20°C, 
to give a compound represented by formula (I) wherein R 4 represents a halogen atom. 

[Synthesis process 3] 

[0088] 




[0089] Specifically, the piperazine portion of a compound represented by formula (9), wherein R 4 and m are as 
defined in formula (I), is protected by a protective group, folowed by a reaction according to the method as described 
in J. Med. Chem., 39, 4583-4591 (1 996). Any conventional protective group used in the synthesis of peptides may be 
used as the protective group for piperazine, and preferred protective groups include t-butoxycarbonyl, benzyloxycar- 
bonyl, p-methoxybenzyloxycarbonyl, 2,2,2-trichloroethoxycarbonyl, trifluoroacetyl, allyloxycarbonyl, and trityl. At the 
outset, the piperazine portion of the compound represented by formula (9) is protected by a conventional method to 
give a compound represented by formula (1 0) wherein R 4 and m are as defined in formula (I) and P represents a 
protective group for amino. Next, the compound represented by formula (1 0) is reacted with B-R\ wherein B and R 1 
are as defined above, according to the method as described in the above cited literature to give a compound represented 
by formula (1 1 ) wherein R 1 , R 4 , and m are as defined in formula (I) and P represents a protective group for amino. The 
protective group represented by formula (11) is removed by a conventional method to give a compound represented 
by formula (8). Further, the compound represented by formula (8) may be condensed with a compound Y-Z-B, wherein 
Y, Z, and B are as defined above, according to the method as described in the sixth step of synthesis process 1 to give 
a compound represented by formula (I) wherein R 2 and R 3 represent group -(CH 2 ) m -, wherein m is 1 or 2, A, D, E, and 
G each represent a carbon atom, Q represents a nitrogen atom, q represents a single bond, R 1 , R 4 Y, and Z are as 
defined in formula (I). 
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[Synthesis process 4] 
[0090] 




(14) (7) 

[0091] A compound represented by formula (12), wherein m is an integer of 1 or 2 and R 4 is as defined in formula 
(I), is reacted with the compound H 2 N-R 1 in the same manner as described in the first step of synthesis process 1 to 
give a compound represented by formula (13). The compound represented by formula (13) is then subjected to a 
reduction reaction with zinc and acetic acid as described in the second step of synthesis process 1 to give a compound 
represented by formula (14). The acetamide is hydrolyzed under acidic conditions to give a compound represented by 
formula (7). Thereafter, the fifth step and later steps of synthesis process 1 may be repeated to give a compound 
represented by formula (I) wherein R 2 and R 3 represent group -(CH 2 ) m -, wherein m is 1 or 2, A, D, E, and G each 
represent a carbon atom, Q represents a nitrogen atom, q represents a single bond, and R 1 , R 4 , Y, and Z are as defined 
in formula (I). 

[Synthesis process 5] 

[0092] Among the compounds represented by formula (I), compounds, wherein R 1 represents optionally substituted 
phenyl or optionally substituted saturated or unsaturated five- or six-membered heterocyclic ring containing two or less 
hetero-atoms, are preferably produced by the following process. 
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[0093] A compound represented by formula (1 5), wherein m and R 4 are as defined in formula (I), Is esterif ied with a 
compound W-OH, wherein W represents alky I, according to the method as described in "Jikken Kagaku Koza 
(Experimental Chemistry Series) 22," Vol. 4, pp. 43-47, edited by The Chemical Society of Japan and published by 
Maruzen Co., Ltd. to give a compound represented by formula (16) wherein m and R 4 are as defined in formula (I). 

35 Next, the compound represented by formula (1 6) is halogenated according to the method as described in "Jikken 
Kagaku Koza (Experimental Chemistry Series) 19," Vol. 4, pp. 422-438, edited by The Chemical Society of Japan and 
published by Maruzen Co., Ltd. to give a compound represented by formula (1 7) wherein J represents a halogen atom 
and m, R 4 , and W are as defined above. The compound represented by formula (17) is then reacted with the above- 
described compound H 2 N-R 1 in the presence or absence of a base in a solvent inert to the reaction, for example, 

40 methanol, ethanoi, tetrahydrofuran, N,N-dimethyfformamide, or dichloromethane, for 10 min to 48 hr, preferably 10 
min to 24 hr, at -20 to 150°C, preferably 0 to 100°C, to give a compound represented by formula (18) wherein m, R 1 , 
R 4 , and W are as defined above. The compound represented by formula (18) is then subjected to a reduction reaction 
in the presence of palladium-carbon as described in the fourth step of synthesis process 1 to give a compound repre- 
sented by formula (19) wherein m, R 1 , R 4 , and W are as defined above. The compound represented by formula (19) 

45 is reacted in the presence or absence of a base or an acid in a solvent inert to the reaction, for example, ethanoi, 
tetrahydrofuran, N,N-dimethylformamide, dichloromethane, or toluene, for 10 min to 48 hr, preferably 10 min to 24 hr, 
at -20 to 150°C, preferably 0 to 1 00°C, to give a compound represented by formula (7) wherein m, R 1 , and R 4 are as 
defined above. The compound represented by formula (7) thus obtained may be treated in the same manner as de- 
scribed in the fifth step and later steps of synthesis process 1 to give a compound represented by formula (I) wherein 

50 Ri represents optionally substituted phenyl or an optionally substituted saturated or unsaturated five- or six-membered 
heterocyclic ring containing two or less hetero-atoms. 

Synthesis of compounds represented by formula (Q (part 2) 

55 [0094] Among the compounds represented by formula (I) according to the present invention, compounds, wherein 
R 1 , R 4 , Y, and Z are as defined in formula (I), R 2 and R 3 are as defined in formula (I) with the proviso that they are not 
attached to each other to form a ring, A, D, E, and G each represent a carbon atom, and Q represents a nitrogen atom 
or a carbon atom, are preferably synthesized by the following synthesis processes 6 to 14. 
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[0095] In the following synthesis, a protective group or C A _ 4 acyl on a substituent may If necessary be introduced 
and removed by conventional means. 

[Synthesis process 6] 

5 

[0096] A compound represented by formula (I), wherein R 1 , R 4 , Y, and Z are as defined in formula (I), R 2 and R 3 are 
as defined in formula (I) with the proviso that they are not attached to each other to form a ring, A, D, E, and G each 
represent a carbon atom, Q represents a nitrogen atom, and q represents a single bond, is preferably produced by the 
following process. 
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(25) (I) 

[0097] The first step is esterjfication of a carboxylic acid. A compound represented by formula (20), wherein R 3 and 
40 R* are as defined in formula (I), is heated in the presence of an acid, such as hydrochloric acid or sulfuric acid in an 
alcohol, such as methanol or ethanol, for one hrto one day. Alternatively, the above compound may be reacted, for 
example, with 1 ,3-dicyclohexylcarbodiimide or carbonylimidazole to convert the carboxylic acid to an active ester which 
Is then reacted in an alcohol, such as methanol or ethanol, for one hr to one day at room temperature or with heating 
to give a compound represented by formula (21) wherein W represents alkyl having 1 to 6 carbon atoms and R 3 and 
45 R* are as defined in formula (I). 

[0098] The second step is reduction of nitro to amino. The compound represented by formula (21) is subjected to 
catalytic reduction in the presence of palladium-carbon, palladium-black, palladium hydroxide, platinum oxide, or 
Raney-nickel, a reduction reaction with tin, zinc, iron or the like and an acid, such as acetic acid, or reduction with 
sodium boron hydride or hydrazine, preferably catalytic reduction in the presence of palladium-carbon or palladium- 
50 black or reduction with iron and acetic acid, in a solvent inert to the reaction, for example, methanol, ethanol, tetrahy- 
drofuran, N.N-dimethylformamide, or benzene, for one hr to one day, at room temperature or with heating to give a 
compound represented by formula (22) wherein W, R 3 , and R 4 are as defined above. 

[0099] The third step is piperazination of the amine. The compound represented by formula (22) may be reacted 
with 1 to 5 equivalents of bischloroethylamine in the presence of 1 to 3 equivalents of an acid, such as hydrochloric 
55 acid, or in the absence of the acid in a solvent inert to the reaction, for example, n-butanol, xylene, or toluene, for 0.5 
hr to 7 days at 50 to 200°C to give a compound represented by formula (23) wherein Q represents a nitrogen atom, q 
represents a single bond, and W, R 3 , and R 4 are as defined above. 

[0100] The fourth step is condensation of the compound represented by formula (23) with a compound Y-Z-B. This 
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reaction may be carried out by the following two processes. 

[0101] Process (i): A compound Y-Z-B, wherein B represents a halogen atom, such as a chlorine, bromine, or iodine 
atom, alkylsulfonyl, such as methanesulfonyl, or arylsulfonyl, such as p-toluenesulfonyl, and Y and Z are as defined 
in formula (I), may be reacted with the compound represented by formula (23) in the presence or absence of a base, 
such as pyridine, triethylamine, N-methylmorpholine, dimethylaminopyridine, or potassium carbonate, in a solvent inert 
to the reaction, for example, dichloromethane, tetrahydrofuran, N,N-dimethylformamide, or dimethyl sulfoxide, for 10 
min to 2 days at 0 to 100°C to give a compound represented by formula (24) wherein Q, q, Y, Z, W, R 3 , and R 4 are as 
defined above. 

[0102] Process (ii): When the compound Y-Z-B is Y-(CH 2 )(p_ ^-CHO wherein p is an integer of 1 to 6 and X and Y 
are as defined in formula (I), this compound and the compound represented by formula (23) may be reductively alkylated 
with 1 to 5 equivalents of a reducing agent, for example, a metal hydride reagent, such as sodium cyanoborohydride, 
lithium cyanoborohydride, sodium boron hydride, lithium borohydride, or sodium triacetoxyborohydride, in the presence 
or absence of 0.1 to 5 equivalents of an acid, such as acetic acid or hydrochloric acid, in a solvent inert to the reaction, 
for example, dichloromethane, dichloroethane, or tetrahydrofuran, for 10 min to 2 days at -20 to 100°C to give a com- 
pound represented by formula (24) wherein Q, q, Y, Z, W, R 3 , and R 4 are as defined above. 

[0103] The fifth step is hydrolysis of the ester. The compound represented by formula (24) may be hydrolyzed with 
an aqueous alkali solution, such as an aqueous sodium hydroxide or potassium hydroxide solution, in a solvent inert 
to the reaction, for example, methanol, ethanol, or tetrahydrofuran, for 1 0 min to 2 days at room temperature to 1 00° C 
to give a compound represented by formula (25) wherein Q, q, Y, Z, W, R 3 , and R 4 are as defined above. 
[0104] The sixth step is amidation of the carboxylic acid. This reaction can be carried out by the following two proc- 
esses. 

(i) The compound represented by formula (25) may be reacted with thionyl chloride, oxalyl chloride or the like in 
a solvent inert to the reaction, for example, dichloromethane, dichloroethane, or tetrahydrofuran, for 10 min to 5 
hr at room temperature or with heating to convert the compound to an acid halide which is then reacted with 1 to 
10 equivalents of NHR 1 R 2 , wherein R 1 and R 2 are as defined above, in the presence or absence of a base, such 
as pyridine, triethylamine, N-methylmorpholine, diisopropylethylamine, or dimethylaminopyridine, for 10 min to 2 
days at room temperature or with heating to give a compound represented by formula (I) wherein R 1 , R 4 , Y, and 
Z are as defined in formula (I), R 2 and R 3 are as defined in formula (I) with the proviso that they are not attached 
to each other to form a ring, A, D, E, and G each represent a carbon atom, Q represents a nitrogen atom, and q 
represents a single bond. 

(ii) The compound represented by formula (25) is reacted with 1 ,3-dicyclohexylcarbodiimide, N-ethyl-N'-(3-dimeth- 
ylaminopropyl)carbodiimide, benzotriazol-1 -yloxytris(dimethylamino)phosphonium hexafluorophosphate (BOP re- 
agent) or the like in the presence or absence of a base, such as pyridine, triethylamine, N-methylmorpholine, 
diisopropylethylamine, or dimethylaminopyridine, in a solvent inert to the reaction, for example, dichloromethane, 
tetrahydrofuran, or N.N-dimethylformamide, for 10 min to one day at room temperature or with heating to activate 
the carboxylic acid. The activated carboxylic acid is then reacted with 1 to 10 equivalents of NHR 1 R 2 wherein R 1 
and R 2 are as defined above, for 10 min to 2 days at room temperature or with heating. Thus, a compound repre- 
sented by formula (I) is prepared wherein Q represents a nitrogen atom, q represents a single bond, and Y, Z, R 1 , 
R 2 , R 3 , and R 4 are as defined above. 

[0105] The compound represented by formula (22), wherein W, R 3 , and R 4 are as defined above, may also be syn- 
thesized by the following process. Specifically, a carboxylic acid compound represented by formula (26), wherein R 3 
and R 4 are as defined in formula (I), may be heated in the presence of an acid, such as hydrochloric acid or sulfuric 
acid, in an alcohol, such as methanol or ethanol, for one hr to one day to esterify the carboxylic acid, thereby preparing 
the compound represented by formula (22). 




(26) (22) 
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[Synthesis process 7] 

[0106] A compound represented by formula (I), wherein R 1 , R 4 , Y, and Z are as defined in formula (I), R 2 and R 3 are 
as defined in formula (I) with the proviso that they are not attached to each other to form a ring, A, D, E, and G each 
5 represent a carbon atom, Q represents a nitrogen atom, and q represents a single bond, is preferably produced by the 
following process. 




[0107J Specifically, as shown in route 1 , a compound represented by formula (27), wherein K represents a halogen 
atom and W is as defined above, is reacted with a compound Y-Z-piperazine, wherein Y and Z are as defined in formula 
(I), in the absence of a solvent or in a solvent inert to the reaction, for example, dimethyl sulfoxide or xylene, for one 
35 hr to 2 days at 50 to 200°C. Alternatively, the compound represented by formula (27) Is reacted with the compound Y- 
Z-piperazine, a metallic reagent, such as palladium acetate, and BINAP or cesium carbonate or the Ijke in a solvent 
inert to the reaction, for example, toluene or xylene, for one hr to 2 days at 50 to 200°C. Thus, a compound represented 
by formula (24) is prepared wherein W, R 3 , R 4 , Y, Z, Q, and q are as defined above. 

[0108] Further, the fifth and sixth steps as described in synthesis process 6 may then be carried out to give a com- 
40 pound represented by formula (I) wherein Y, Z, R 1 , R 2 , R 3 , and R 4 are as defined above, A, D, E, and G each represent 
a carbon atom, Q represents a nitrogen atom, and q represents a single bond. 

[0109] Further, as shown in route 2, a compound represented by formula (27), wherein K represents a halogen atom 
and W is as defined above, is reacted with a compound P-piperazine, wherein P represents a conventional protective 
group commonly used in the synthesis of peptides, preferably t-butoxycarbonyl, benzyloxycarbonyl, p-methoxybenzy- 

45 loxycarbonyl, 2,2,2-trichloroethoxycarbonyl, trifluoroacetyl, allyloxycarbonyl, or trityl, in the absence of a solvent or in 
a solvent inert to the reaction, for example, dimethyl sulfoxide or xylene, for one hrto 2 days at 50 to 200°C. Alternatively, 
the compound represented by formula (27), wherein K represents a halogen atom and W is as defined above, is reacted 
with the compound P-piperazine, wherein P is as defined above, in the presence of a metallic reagent, such as palladium 
acetate, and BINAP or cesium carbonate or the like in a solvent inert to the reaction, for example, toluene or xylene, 

so for one hrto 2 days at 50 to 200°C. Thus, a compound represented by formula (28) is prepared wherein Q, q, W, P, 
R 3 , and R 4 are as defined above. 

[01 10] The compound represented by formula (28) may be treated in the same manner as described in the fifth step 
of synthesis process 6 to give a compound represented by formula (29) wherein Q, q, P, R 3 and R 4 areas defined above. 
[0111] The compound represented by formula (29) may be treated in the same manner as described in the sixth 
55 step of synthesis process 6 to give a compound represented by formula (30) wherein Q, q, P, R 1 , R 2 R 3 , and R 4 are 
as defined above. 

[01 12] The protective group of the compound represented by formula (30) may be removed by a conventional method 
to give a compound represented by formula (31) wherein Q, q, P, R 1 , R 2 , R 3 , and R 4 are as defined above. 
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[01 13] The compound represented by formula (31 ) may be condensed with a compound Y-Z-B, wherein Y, Z, and B 
are as defined above, in the same manner as described in the fourth step of synthesis process 6 to give a compound 
represented by formula (I) wherein Y, Z, R 1 , R 2 , R 3 , and R 4 are as defined above, A, D, E, and G each represent a 
carbon atom, Q represents a nitrogen atom, and q represents a single bond. 

5 

[Synthesis process 8] 

[0114] Among the compounds represented by formula (I), compounds, wherein R 1 , R 4 , Y, and Z are as defined in 
formula (I), R 2 and R 3 are as defined in formula (I) with the proviso that they are not attached to each other to form a 
io ring, A, D, E, and G each represent a carbon atom, Q represents a nitrogen atom, and q represents a single bond, are 
also preferably produced by the following process. 



15 




(25) O (32 ) 



20 

[01 1 5] Specifically, a compound represented by formula (25), wherein Q, q, Y, Z, R 3 , and R 4 are as defined in formula 
(I), may be amidated with a primary amine H 2 NR 1 , wherein R 1 is as defined in formula (I), in the same manner as 
described in the sixth step of synthesis process 6 to give a compound represented by formula (32), wherein Q, q, Y, 
Z, R 1 , R 3 , and R 4 are as defined above, which is then subjected to the alkylation of nitrogen in the amide with a 
25 compound R 2 -B, wherein B and R 2 are as defined above, to give a compound represented by formula (I) wherein Q, 
q, Y, Z, R 1 , R 2 , R 3 , and R 4 are as defined above. 

[Synthesis process 9] 

30 [0116] Among the compounds represented by formula (I), compounds, wherein R 1 , R 4 Y, and Z are as defined in 
formula (I), R 2 and R 3 are as defined in formula (I) with the proviso that they are not attached to each other to form a 
ring, A, D, E, and G each represent a carbon atom, Q represents a carbon atom, and q represents a single bond, are 
preferably produced by the following process. 
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[0117] The first step is the protection of a carboxylic acid as an oxazole derivative. A compound represented by 
formula (33), wherein K represents a halogen atom and R 3 and R 4 are as defined in formula (I), may be treated by the 
45 method as described in J. Org. Chem., 44, 1533 (1979) to give a compound represented by formula (34) wherein K, 
R 3 , and R 4 are as defined above. 

[01 18] The second step is the introduction of a piperidine side chain. The second step may be carried out as follows. 
A compound represented by formula (34) is reacted in a solvent inert to the reaction, for example, tetrahydrofuran, 
diethyl ether, or benzene, under cooling at -70 to 0°C in the presence of an alkyllithium reagent, such as n-butyllithium 

so or t-butyllithium, or an alkylmagnesium reagent for 5 min to 2 hr. Thereafter, 4-piperidone protected by a conventional 
protective group is added thereto, and a reaction is allowed to proceed at 0 to 1 00° C for one hr to one day to give a 
compound represented by formula (35) wherein R 3 and R 4 are as defined above and P represents a conventional 
protective group commonly used in the synthesis of peptides, preferably t-butoxycarbonyl, benzyloxycarbonyl, p-meth- 
oxybenzyloxycarbonyl, 2,2,2-trichloroethoxycarbonyl, trifluoroacetyl, allyloxycarbonyl, ortrityl. 

55 [01 19] The third step is the removal of the protective group of amine. The protective group of the compound repre- 
sented by formula (35) may be removed by a conventional method to give a compound represented by formula (36) 
wherein R 3 and R 4 are as defined above. 

[01 20] The fourth step is condensation of the compound represented by formula (36) with a compound Y-Z-B wherein 
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B represents a halogen atom, such as chlorine, bromine, or iodine, alkylsulfonyl having 1 to 4 carbon atoms, such as 
methanesulfonyl, or arylsulfonyl, such as p-toluene sulfonyl, and Y and Z are as defined in formula (I). A compound 
represented by formula (37), wherein Y, Z, R 3 , and R 4 are as defined above, can be prepared from the compound 
represented by formula (36) in the same manner as described in the fourth step of synthesis process 6. 
5 [0121] The fifth step involves the removal of the oxazoline ring as the protective group of the carboxylic acid and a 
dehydration reaction. The compound represented by formula (37) may be reacted in the presence of an acid, such as 
hydrochloric acid or sulfuric acid, in a solvent inert to the reaction, for example, tetrahydrofuran or dioxane, at 50 to 
100°C for one hr to 2 days to give a compound represented by formula (38) wherein Y, 2, R 3 , and R 4 are as defined 
above. 

10 [01 22] The sixth step is esterif ication of carboxylic acid. The compound represented by formula (38) may be treated 
in the same manner as described in the first step of synthesis process 6 to give a compound represented by formula 
(39) wherein Y, 2, R 3 and R 4 are as defined above and W represents alky I having 1 to 6 carbon atoms. 
[0123] The seventh step is reduction of a double bond. The compound represented by formula (39) may be catalyt- 
ically reduced, for example, in the presence of palladium-carbon or palladium-black, in a solvent inert to the reaction, 

15 for example, methanol, ethanol, or tetrahydrofuran, to give a compound represented by formula (40) wherein W, Y, 2, 
R 3 , and R 4 are as defined above. 

[0124] The eighth step is hydrolysis of the ester. The compound represented by formula (40) may be treated in the 
same manner as described in the fifth step of synthesis process 6 to give a compound represented by formula (41) 
wherein Y, Z, R 3 , and R 4 are as defined above. 

20 [01 25] The ninth step is amidation of the carboxylic acid. The compound represented by formula (41 ) may be treated 
in the same manner as described in the sixth step of synthesis process 6 to give a compound represented by formula 
(I) wherein Q represents a carbon atom, q represents a single bond, and Y, Z, R 1 , R 2 , R 3 , and R 4 are as defined above. 
[01 26] The compound represented by formula (I), wherein Q represents a carbon atom, q represents a double bond, 
and Y, Z, R 1 , R 2 , R 3 , and R 4 are as defined above, may also be produced by reacting the compound represented by 

25 formula (38), wherein Y, Z, R 3 , and R 4 are as defined above, in the same manner as described in the sixth step of 
synthesis process 6. 



30 




(38) 



[Synthesis process 1 0] 

[0127] Among the compounds represented by formula (I), compounds, wherein R 1 , R 4 Y, and Z are as defined in 
40 formula (I), R 2 and R 3 are as defined in formula (I) with the proviso that they are not attached to each other to form a 
ring, A, D, E, and G each represent a carbon atom, Q represents a nitrogen atom, and q represents a single bond, are 
also preferably produced by the following process. 
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[0128] The first step is amidation of a carboxylic acid with a secondary amine. A compound represented by formula 
(20), wherein R 3 and R 4 are as defined in formula (I), may be reacted with a compound NHR 1 R 2 wherein R 1 and R 2 
are as defined in formula (I), in the same manner as described in the sixth step of synthesis process 6 to give a 
compound represented by formula (42) wherein R 1 , R 2 , R 3 , and R 4 are as defined above. 

[0129] The second step is reduction of nitro to amino. The compound represented by formula (42) may be treated 
in the same manner as described in the second step of synthesis process 6 to give a compound represented by formula 
(43) wherein R 1 , R 2 , R 3 , and R 4 are as defined above. 

[0130] The third step is piperazination of the amine. The compound represented by formula (43) may be treated in 
the same manner as described in the third step of synthesis process 6 to give a compound represented by formula 
(31) wherein Q represents a nitrogen atom, q represents a single bond, R 1 , R 2 R 3 , and R 4 are as defined above. 
[01 31 ] The fourth step is condensation of the compound represented by formula (31 ) with a compound Y-Z-B wherein 
B represents a halogen atom, such as chlorine, bromine, or iodine, alkylsulfonyl having 1 to 4 carbon atoms, such as 
methanesulfonyl, or arylsulfonyl, such as p-toluene sulfonyl, and Y and Z are as defined in formula (I). The compound 
represented by formula (31) may be treated in the same manner as described in the fourth step of synthesis process 
6 to give a compound represented by formula (I) wherein Y, Z, R 1 , R 2 R 3 , and R 4 are as defined above, Q represents 
a nitrogen atom, and q represents a single bond. 

[Synthesis process 11] 



40 



[0132] Among the compounds represented by formula (I), compounds, wherein Q represents a nitrogen atom, q 
represents a single bond, A, D, E, and G each represent a carbon atom, Y, Z, R 1 , and R 4 are as defined above, R 2 is 
as defined in formula (I) with the proviso that R 2 is not attached to R 3 to form a ring, and R 3 represents alkoxy, are also 
preferably produced by the following process. 
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[0133] The first step is esterification of a carboxylic acid. A compound represented by formula (44) is heated in the 
presence of an acid, such as hydrochloric acid or sulfuric acid in an alcohol, such as methanol or ethanol, for one hr 
to one day. Alternatively, the above compound may be reacted, for example, with 1 ,3-dicyclohexylcarbodiimide or 

15 carbonylimidazole to convert the carboxylic acid to an active ester which is then reacted in an alcohol, such as methanol 
or ethanol, for one hr to one day at room temperature or with heating. Thus, a compound represented by formula (45) 
is prepared wherein W represents alkyl having 1 to 6 carbon atoms and R* is as defined in formula (I). 
[0134] The second step is a reaction for the protection of amino. A conventional protective group commonly used in 
the synthesis of peptides may be used as the protective group for amine. Examples of preferred protective groups 

20 include t-butoxycarbonyl, benzyloxycarbonyl, p-methoxybenzyloxycarbonyl, 2,2,2-trichloroethoxycarbonyl, trifluoro- 
acetyl, allyloxycarbonyl, and trityl. Specifically, amino in the compound represented by formula (45) is protected by a 
conventional method to give a compound represented by formula (46) wherein W and R 4 are as defined above and P 
represents a protective group for amino. 

[0135] The third step is alkylation of hydroxyl. The compound represented by formula (46) may be reacted, for ex- 
25 ample, with alkyl halide, methanesu Ifonylated alkyl, or p-toluenesulfonylated alkyl in the presence or absence of a base 
in a solvent inert to the reaction, for example, dichloromethane, tetrahydrofuran, acetone, 1,4-dioxane, dimethylforma- 
mide, or dimethyl sulfoxide, for 1 to 72 hr, preferably t to 48 hr, at 0 to 200°C, preferably 50 to 150°C, to give acompound 
represented by formula (47) wherein W, P, and R 4 are as defined above and R 3 represents alkoxy. 
[0136] The alkylation of hydroxyl in the third step may also be carried out using an alcohol. In this case, the compound 
30 represented by formula (46) and the alcohol are subjected to a Mitsunobu reaction using triphenylphosphine and an 
azodicarboxylic ester. 

[01 37] The fourth step is deprotection. The compound represented by formula (47) is deprotected by a conventional 
method to give a compound represented by formula (22) wherein W, R 3 , and R 4 are as defined above. 
[0138] Further, the compound represented by formula (22) may be treated in the same manner as described in the 
35 third step and later steps of synthesis process 6 to give a compound represented by formula (I) wherein Q, q, Y, Z, R 1 , 
R 2 , and R 4 are as defined above and R 3 represents alkoxy. 

[Synthesis process 12] 

40 [0139] Among the compounds represented by formula (I), compounds, wherein R 2 is as defined in formula (I) with 
the proviso that R 2 and R 3 are not attached, to each other to form a ring, A, D, E, and G each represent a carbon atom, 
Q, q, Y, Z, R 1 , and R 4 are as defined in formula (I), and R 3 represents hydroxyl, are also preferably produced by the 
following process. 

[0140] Specifically, among the compounds represented by formula (I), compounds, wherein Q, q, Y, Z, R 1 , R 2 , and 
45 R4 ar e as defined above and R 3 represents alkoxy, may also be dealkylated to give a compound represented by formula 
(I) wherein R 3 represents hydroxyl. 
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[0141] Specifically, a compound represented by formula (I), wherein Q, q, Y, Z, R 1 , R 2 , and R 4 are as defined above 
and R 3 represents alkoxy, may be dealkylated, for example, in the presence of boron tribromide, aluminum trichloride, 
hydrobromic acid, or hydroiodic acid, in a solvent inert to the reaction, for example, dichloromethane, dichloroethane, 
tetrahydrofuran, or benzene, for 10 min to 48 hr, preferably 0.5 to 24 hr, at -20 to 150°C, preferably 0 to 100°C, to give 
5 a compound represented by formula (I) wherein Q, q, Y, Z, R 1 , R 2 , and R 4 are as defined above and R 3 represents 
hydroxyl. 

[Synthesis process 13] 

10 [0142] Among the compounds represented by formula (I), compounds, wherein R 2 is as defined in formula (I) with 
the proviso that R 2 and R 3 are not attached to each other to form a ring, A, D, E, and G each represent a carbon atom, 
Q represents a nitrogen atom, q represents a single bond, Y, Z, R 1 , R 2 and R 4 are as defined in formula (I), and R 3 
represents isopropyl, are also preferably produced by the following process. 

15 



20 




(20) (R 3 * isopropyl) 



[0143] Specifically, a compound represented by formula (20), wherein R 3 represents isopropyl and R 4 is as defined 
25 in formula (I), is synthesized according to the method as described in Roczniki Chemii, 31 , 1207 (1957) and is then 
treated in the same manner as described in synthesis process 6 or synthesis process 10 to give a compound repre- 
sented by formula (I) wherein R 3 represents isopropyl and Q, q, Y, Z, R 1 , R 2 and R 4 are as defined above. 
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[Synthesis process 14] 

[0144] Among the compounds represented by formula (I), compounds, wherein R 2 is as defined in formula (I) with 
the proviso that R 2 and R 3 are not attached to each other to form a ring, A, D, E, and G each represent a carbon atom, 
Q represents a nitrogen atom, q represents a single bond, Y, Z, R 1 , R 2 , and R 4 are as defined in formula (I), and R 3 
represents cyano, are also preferably produced by the following process. 



(I) 




45 [0145] The first step is esterification of a carboxylic acid. A compound represented by formula (48), wherein K rep- 
resents a halogen atom and R 4 is as defined in formula (I), is heated in the presence of an acid, such as hydrochloric 
acid or sulfuric acid, in an alcohol, such as methanol or ethanol, for one hrto one day. Alternatively, the above compound 
may be reacted, for example, with 1 ,3-dicyclohexylcarbodiimide or carbonylimidazole to convert the carboxylic acid to 
an active ester which is then reacted in an alcohol, such as methanol or ethanol, for one hr to one day at room tem- 

50 perature or with heating. Thus, a compound represented by formula (49) is prepared wherein W represents alkyl having 
1 to 6 carbon atoms and K and R 4 are as defined above. 

[0146] The second step is conversion of amino to cyano. The compound represented by formula (49) is treated 
according to the method as described in J. Med. Chem., 35, 4613 (1992) to synthesize a compound represented by 
formula (27) wherein R 3 represents cyano and W, K, and R 4 are as defined above. 
55 [0147] Further, the compound represented by formula (27) may be treated in the same manner as described in 
synthesis process 7 to give a compound represented by formula (I) wherein R 3 represents cyano and Q, q, Y, Z, R 1 , 
R 2 , and R 4 are as defined above. 
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Synthesis of compounds represented by formula (I) (part 3) 

[0148] The compounds represented by formula (I) according to the present invention are also preferably synthesized 
by the following four processes. 
5 [0149] In the following synthesis, a protective group or acyl on a substituent may if necessary be introduced 
and removed by conventional means. 

[Synthesis process 1 5] 

10 [0150] Among the compounds represented by formula (I), compounds, wherein Q represents a nitrogen atom, q 
represents a single bond, any one of A, D, E, and G represents a nitrogen atom with the other three each representing 
a carbon atom, Y, Z, R 1 , and R 4 are as defined in formula (I), R 2 and R 3 are as defined in formula (I) with the proviso 
that they are not attached to each other to form a ring, and the piperazine in the formula is attached to any one of the 
2-, 4-, and 6-positions of pyridine, are preferably produced by the following process. 

15 
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[0151] The first step is selective oxidation of methyl at the 2-, 4-, or 6-position of pyridine. A compound represented 
by formula (50), wherein R 3 and R 4 are defined in formula (I), is reacted with Se0 2 in a solvent inert to the reaction, 
for example, 1 ,4-dioxane, tetrahydrofuran, benzene, toluene, xylene, or diphenyl ether, for 0.5 to 48 hr, preferably 1 to 

50 5 hr, at 50 to 250°C, preferably 100 to 200°C. When the oxidation reaction is stopped at the stage of aldehyde, a 
reaction is further carried out with silver(l) oxide and caustic soda in a solvent inert to the reaction, for example, water, 
1 ,4-dioxane, toluene, xylene, or diphenyl ether, for 0.2 to 48 hr, preferably 0.2 to 5 hr, at -20 to 1 00°C, preferably -10 
to 50°C, to give a compound represented by formula (51) wherein R 3 and R 4 are as defined above. 
[0152] The second step is esterification of the carboxylic acid. The compound represented by formula (51 ) is reacted 

55 with a coupling agent, such as 1 ,3-dicyclohexylcarbodiimide (DCC), preferably in a hydrochloric acid-ethanol solvent 
in the presence of ethanol-pyridine for 0.5 to 56 hr, preferably 1 to 48 hr, at 50 to 200°C, preferably 80 to 150°C, to 
give a compound represented by formula (52) wherein R 3 and R 4 are as defined above. 

[0153] The third step is conversion of the pyridine compound to N-oxide compound. The compound represented by 



42 



EP1 180 514 A1 



formula (52) is reacted with m-chloroperbenzoic acid or hydrogen peroxide in a solvent inert to the reaction, for example, 
chloroform, dichloromethane, carbon tetrachloride, benzene, toluene, or xylene, for 1 to 48 hr, preferably 1 to 24 hr, at 
0 to 200° C, preferably 0 to 1 00° C, to give a compound represented by formula (53) wherein R 3 and R 4 are as defined 
above. 

5 [01 54] The fourth step is chlorination of the pyridine compound. The compound represented by formula (53) is reacted 
with phosphorus oxychloride in a solvent inert to the reaction, for example, chloroform, dichloromethane, carbon tet- 
rachloride, benzene, toluene, or xylene, or in the absence of any solvent for 1 to 48 hr, preferably 1 to 24 hr, at 0 to 
250°C, preferably 30 to 200°C, to give a compound represented by formula (54) wherein R 3 and R 4 are as defined 
above. 

10 [0155] The fifth step is replacement of the chlorine atom in the pyridine compound with piperazine. The compound 
represented by formula (54) is reacted with a compound Y-Z-piperazine, wherein Y and Z are as defined in formula 
(I), in a solvent inert to the reaction, for example, chloroform, dichloromethane, carbon tetrachloride, benzene, toluene, 
or xylene, or in the absence of any solvent for 1 to 48 hr, preferably 2 to 24 hr, at 0 to 250°C, preferably 30 to 200°C, 
to give a compound represented by formula (55) wherein R 3 and R 4 are as defined above, Y is as defined in formula 

15 (|), and Z represents (CH 2 ) p - wherein p is an integer of 1 to 6. 

[0156] The sixth step is hydrolysis of the ester. The compound represented by formula (55) is reacted with caustic 
soda and water in a solvent, which is inert to the reaction and is miscible with water, for example, ethanol, dimethyl 
sulfoxide, or N,N-dimethylformamide, for 1 to 48 hr, preferably 2 to 24 hr, at 0 to 150°C, preferably 20 to 100°C, to give 
a compound represented by formula (56) wherein R 3 , R 4 Y, and Z are as defined above. 

20 [01 57] The seventh step is amidation. In this case, synthesis is carried out by a conventional method commonly used 
in the synthesis of peptides. Specifically, the compound represented by formula (56) is reacted with an amide coupling 
reagent, such as 1 ,3-dicyclohexylcarbodiimide (DCC), a BOP reagent (benzotriazoM-yloxytris(dimethylamino)phos- 
phonium hexafluorophosphate), 1-(3-dimethyIaminopropyl)-3-ethylcarbodiimide (WSCI), or 1 -hydroxybenzotriazole 
(HOBt), in the presence of 0.1 to 5 equivalents of a base (pyridine, triethyl amine, N-methylmorphollne, or dimethyl- 

25 aminopyridine) to give a compound represented by formula (I) wherein R 1 , R 2 , R 3 R 4 Y, and Z are as defined above. 
The amide bond can also be formed by an acid chloride method using thionyl chloride or the like. 

[Synthesis process 1 6] 

30 [0158] Among the compounds represented by formula (I), compounds, wherein Q represents a nitrogen atom, q 
represents a single bond, any one of A, D, E, and G represents a nitrogen atom with the other three each representing 
a carbon atom, Y and Z are as defined in formula (I), R 2 and R 3 are as defined in formula (I) with the proviso that they 
are not attached to each other to form a ring, R 3 and R 4 do not represent a halogen, R 1 and R 2 are as defined in 
formula (I), and piperazine in the formula is attached to any one of the 3- and 5-positions of pyridine, are preferably 

35 produced by the following process. 
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[0159] The first step is reduction of nitro to amino. A compound represented by formula (57), which has been syn- 
thesized in the same manner as described in J. Am. Chem. Soc., 75, 737-8 (1953), is subjected to catalytic reduction 
in the presence of palladium-carbon, palladium-black, palladium hydroxide, platinum oxide, or Raney-nickel, reduction 
with tin, zinc, iron or the like in combination with an acid, such as acetic acid, or reduction with sodium boron hydride 

5 or hydrazine, preferably catalytic reduction in the presence of palladium-carbon or palladium-black or reduction with 
iron and acetic acid. The reaction may be carried out in a solvent inert to the reaction, for example, methanol, ethanol, 
tetrahydrofuran, N,N-dimethylformamide, or benzene, for 0.5 to 48 hr, preferably 0.5 to 30 hr, at 0 to 1 00°C, preferably 
0 to 50°C. Thus, a compound represented by formula (58), wherein R 3 and R 4 are as defined above, is prepared. 
[0160] The second step is a Sandmyer reaction of the aniline compound. The compound represented by formula 

10 (58) may be treated in the same man ner as described in Angew. Chem. , 87, 1 43 (1 975) to give a compound represented 
by formula (59) wherein R 3 and R 4 are as defined above. 

[0161] The third step is a palladium coupling reaction. The compound represented by formula (59) may be reacted 
with a compound Y-Z-piperazine, wherein Y and Z are as defined in formula (I), in the same manner as described in 
Tetrahedron Lett., 38, 36, 6359-62 (1997) to give a compound represented by formula (60) wherein R 3 , R 4 , Y, and Z 
is are as defined above. 

[0162] The compound represented by formula (60) may be treated in the same manner as described in the fifth and 
sixth steps of synthesis process 6 to give a compound represented by formula (I) wherein R 1 , R 2 , R 3 , R 4 , Y, and Z are 
as defined above. 

20 [Synthesis process 1 7] 

[0163] Among the compounds represented by formula (I), compounds, wherein Q represents a nitrogen atom, q 
represents a single bond, any one of A, D, E, and G represents a nitrogen atom with the other three each representing 
a carbon atom, Y, Z, R 1 , and R 4 are as defined in formula (I), R 2 and R 3 represent group -(CH 2 ) m -, wherein m is 1 or 
25 2, and piperazine in the formula is attached to any one of the 2-, 4-, and 6-posrtions of pyridine, are preferably produced 
by the following process. 




[0164] The first step is a halogenation at the position of benzyl. The compound obtained in the second step of syn- 
thesis process 15 (the compound represented by formula (52) wherein R 3 represents methyl) may be treated with N- 
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bromosuccinimide or 2,2'-azobis(isobutyronitrile) by the method as described in Angew. Chem. , 90, 360 (1 978) to give 
a compound represented by formula (62) wherein R 4 is as defined above. 

[0165] The second step is conversion of the compound represented by formula (62) to a nitrile compound. The 
compound represented by formula (62) is reacted with sodium prussiate, potassium prussiate, or silver(l) cyanide, in 
5 a solvent inert to the reaction, for example, dimethyl sulfoxide, N,N-dimethylformamide, 1 ,4-dioxane, tetrahydrofuran, 
or acetonitrile, for 0.5 to 24 hr, preferably 1 to 1 0 hr, at 0 to 1 00°C, preferably 1 0 to 80°C, to give a compound represented 
by formula (63) wherein R 4 is as defined above. 

[0166] The third step is reductive lactam cyclization of the nitrile compound. The compound represented by formula 
(63) is subjected to a reduction reaction by catalytic reduction in the presence of palladium-carbon, palladium-black, 

io palladium hydroxide, platinum oxide, or Raney-nickel, reduction with tin, zinc, iron or the like in combination with an 
acid, such as acetic acid, or reduction with sodium boron hydride or hydrazine, preferably catalytic reduction in the 
presence of palladium-carbon, palladium-black, or Raney-nickel. The reaction may be carried out in a solvent inert to 
the reaction, for example, methanol, ethanol, tetrahydrofuran, N,N-dimethylformamide, or benzene, for 0.5 to 48 hr, 
preferably 0.5 to 1 0 hr, at 0 to 200°C, preferably 0 to 1 00°C. Thus, a compound represented by formula (64), wherein 

15 R 4 is as defined above, is prepared. 

[01 67] The fourth step is alky lation of the amide compound. The compound represented by f ormula (64) as described 
in J. Med. Chem., 39, 4583-91 (1 996) is reacted with a compound represented by R 1 -K, wherein K represents a halogen 
atom and R 1 is as defined above, in a solvent inert to the reaction, for example, tetrahydrofuran or benzene, for example, 
in the presence of sodium hydride ortrimethyldisilazane sodium. Alternatively, the compound represented by formula 

20 (65) is reacted with potassium carbonate, sodium hydroxide, or tetrabutylammonium hydrogen sulfate and a compound 
represented by R 1 -K, wherein K represents a halogen atom and R 1 is as defined above, described in Synthesis, 526-9 
(1979). Thus a compound represented by formula (65) is prepared wherein R 1 and R 4 are as defined above. 
[0168] The compound represented by formula (65) may be treated in the same manner as described in the third, 
fourth, and fifth steps of synthesis process 15 to give a compound represented by formula (I) wherein R 1 , R 4 , Y, and 

25 z are as defined above. 

[Synthesis process 1 8] 

[0169] Among the compounds represented by formula (I), compounds, wherein Q represents a nitrogen atom, q 
30 represents a single bond, any one of A, D, E, and G represents a nitrogen atom with the other three each representing 
a carbon atom, Y, Z, R 1 , and R 4 are as defined in formula (I), R 2 and R 3 represent group (CH 2 ) m -, wherein m is 1 or 
2, and piperazine in the formula is attached to any one of the 3- and 5-positions of pyridine, are preferably produced 
by the following process. 
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[0170] The first step is conversion of the aniline compound to a Boc compound. The compound, represented by 
25 formula (58) wherein R 4 is as defined above, prepared in the first step of synthesis process 1 6 is reacted with di-t-butyl 
dicarbonate in dichloromethane in the presence of triethylamine to give a compound represented by formula (68) 
wherein R 4 is as defined above. 

[0171] The compound represented by formula (68) may be treated in the same manner as described in the first, 
second, and third steps of synthesis process 17 to give a compound represented by formula (71) wherein R 4 is as 
30 defined above. 

[0172] The compound represented by formula (71 ) is reacted with concentrated hydrochloric acid or 3 N hydroch loric 
acid in a solvent inert to the reaction, for example, ethyl acetate or 1 ,4-dioxane, for 0.5 to 48 hr, preferably 0.5 to 10 
hr, at 0 to 200°C, preferably 0 to 1 00°C, to give a compound represented by formula (72) wherein R 4 is as defined above. 
[0173] The compound represented by formula (72) is treated in the same manner as described in the second and 
35 third steps of synthesis process 1 6 and in the fourth step of synthesis process 1 7 to give a compound represented by 
formula (I) wherein R 1 , R 4 , Y, and Z are as defined above. 

[Synthesis process 19] 

40 [01 74] Among the compounds represented by formula (I), compounds, wherein R 1 , Y, and Z are as defined in formula 
(I), R 2 and R 3 represent group -(CH 2 ) m -, wherein m is 1 or2, A, D, E, and G each represent a carbon atom, Q represents 
a nitrogen atom, q represents a single bond, and R 4 represents a halogen atom, may also be produced by halogcnation 
of intermediates (10) and (11), wherein R 4 represents a hydrogen atom, in synthesis process 3. 

45 
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25 [0175] The compound represented by formula (10), wherein P represents a protective group and R 4 represents a 
hydrogen atom, and the compound represented by formula (11), wherein R 1 and P are as defined above and R 4 
represents a hydrogen atom, may be halogenated by the method as described in synthesis process 2 to give a com- 
pound represented by formula (1 0), wherein R 4 represents a halogen atom, and a compound represented by formula 
(11) wherein R 4 represents a halogen atom, respectively. The compounds represented by formulae (10) and (11) thus 

30 obtained may be treated as described in the second and third steps and later steps of synthesis process 3 to give a 
compound represented by formula (I) wherein R 1 , R 2 , R 3 , A, D, E, G, Q, q, Y, and Z are as defined above and R 4 
represents a halogen atom. 



[Synthesis process 20] 

35 

[0176] Among the compounds represented by formula (I), compounds, wherein R 1 , R 4 Y, and Z are as defined in 
formula (I), R 2 and R 3 represent group -N=CH-, A, D, E, and G each represent a carbon atom, Q represents a nitrogen 
atom, and q represents a single bond, are preferably produced by the following process. 



45 




o 



(75) (76) 

50 

[0177] A compound represented by formula (75), wherein R 2 and R 3 represent -N=CH- and R 4 is as defined above, 
is synthesized according to the method as described in J. Chem. Soc, 5275 (1961). 

[0178] The compound represented by formula (75) may be reacted with a compound R 1 -B, wherein B represents a 
halogen atom, such as chlorine, bromine, or iodine, C r C 4 alkylsulfonyl, such as methanesulfonyl, or arylsulfonyl, such 
55 as p-toluene sulfonyl, and R 1 is as defined above, according to the method described in J. Med. Chem., 39, 4583-4591 
(1 996) or Synthesis, 79, 527-529 (1 979) to give a compound represented by formula (76) wherein R 1 , R 2 , R 3 , and R 4 
are as defined above. 

[0179] Next, the compound represented by formula (76) may be treated in the same manner as described in the 
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fourth step and later steps of synthesis process 1 to give a compound represented by formula (I) wherein R 2 and R 3 
represent group -N=CH-, R 1 , R 4 A, D, E, G, Q, q, Y, and Z are as defined above. 

[Synthesis process 21 ] 

[0180] Among the compounds represented by formula (I), compounds, wherein R 1 , R 4 , Y, and Z are as defined in 
formula (I), R 2 and R 3 represent group -CH=N-, A, D, E, and G each represent a carbon atom, Q represents a nitrogen 
atom, and q represents a single bond, are preferably produced by the following process. 




(77) (78) 

[0181] A compound represented by formula (77), wherein R 2 and R 3 represent group -CH=N-, P represents a con- 
ventional protective group used in the synthesis of peptides, preferably t-butoxycarbonyl, benzyloxycarbonyl, p-meth- 
oxybenzyloxycarbonyl, 2,2,2-trichloroethoxycarbonyl, trifluoroacetyl, allyloxycarbonyl, or trityl, and R 1 and R 4 are as 
defined above, is synthesized according to the method as described in J. Med. Chem., 39, 4583-4591 (1996). 
[01 82] The protective group of the compound represented by formula (77) may be removed by a conventional method 
to give a compound represented by formula (78) wherein R 1 , R 2 , R 3 , and R 4 are as defined above. 
[0183] Next, the compound represented by formula (78) may be treated as described in the sixth step of synthesis 
process 1 to give a compound represented by formula (I) wherein R 2 and R 3 represent group -CH=N- and R 1 and R 4 
are as defined above. 

[Synthesis process 22] 

[0184] Among the compounds represented by formula (I), compounds, wherein R 1 , R 4 Y, and Z are as defined in 
formula (I), R 2 and R 3 represent group - {C^ 6 alkyl)C=N-, A, D, E, and G each represent a carbon atom, Q represents 
a nitrogen atom, and q represents a single bond, are preferably produced by the following process. 




(76) 

[0185] A compound represented by formula (76), wherein R 2 and R 3 represent group -(C^ alkyl)C=N- and R 1 and 
R 4 are as defined above, is synthesized according to the method as described in J. Med. Chem., 33, 1 61-166 (1 990). 
[01 86] The compound represented by formula (76) may be treated as described in the fourth step and later steps of 
synthesis process 1 to give a compound represented by formula (I) wherein R 2 and R 3 represent group -(C 16 alkyl) 
C=N- and R 1 and R 4 are as defined above. 

[Synthesis process 23] 

[0187] Among the compounds represented by formula (I), compounds, wherein R 1 , R 2 R 3 , Y, and Z are as defined 
in formula (I), R 4 represents alkoxycarbonyl, A, D, E, and G each represent a carbon atom, Q represents a nitrogen 
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atom, and q represents a single bond, are also preferably produced by the following process. 





(25) 

[01 88] A compound represented by formula (79), wherein K represents a halogen atom, P represents a conventional 
protective group used in the synthesis of peptides, preferably benzyl, trimethylsifyl, trityl, or phenacyl, may be treated 
in the same manner as described in the first step of route 1 in synthesis process 7 to give a compound represented 
by formula (80) wherein P, Q, q, Y, Z, R 3 , and R 4 are as defined above. 

[0189] Next, the protective group of the compound represented by formula (80) may be removed by a conventional 
method to give a compound represented by formula (25) wherein Q, q, Y, Z, R 3 , and R 4 are as defined above. 
[0190] The compound represented by formula (25) may be then treated in the same manner as described in the 
sixth step of synthesis process 6 to give a compound represented by formula (I) wherein Q represents a nitrogen atom, 
q represents a single bond, Y, Z, R 1 , R 2 , and R 3 are as defined above, and R 4 represents alkoxycarbonyl. 



[Synthesis process 24] 



[0191] Among the compounds represented by formula (I), compounds, wherein R 1 , R 2 , R 3 , Y, and Z are as defined 
in formula (I), A, D, E, and G each represent a carbon atom, Q represents a nitrogen atom, q represents a single bond, 
and R 4 represents carboxyl, are also preferably produced by the following process. 
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[0192] A compound represented by formula (I), wherein Q represents a nitrogen atom, q represents a single bond, 
Y, Z, R 1 , R 2 , and R 3 are as defined above, and R 4 represents alkoxycarbonyl, is hydrotyzed in the same manner as 
described in the fifth step of synthesis process 6 to give a compound represented by formula (I) wherein Q represents 
a nitrogen atom, q represents a single bond, Y, Z, R 1 , R 2 , and R 3 are as defined above, and R 4 represents carboxyl. 

5 

[Synthesis process 25] 

[0193] Among the compounds represented by formula (I), compounds, wherein Q represents a nitrogen atom, q 
represents a single bond, any one of A, D, E, and G represents a nitrogen atom with the other three each representing 
10 a carbon atom, Y, Z, R 1 , and R 4 are as defined in formula (I), R 2 and R 3 are as defined in formula (I) with the proviso 
that they are not attached to each other to form a ring, and piperazine in the formula is attached to any one of the 2-, 
4-, and 6-positions of pyridine, are also preferably produced by the following process. 



20 



25 
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so [0194] The first step is replacement of the chlorine atom in the pyridine compound with piperazine. Specifically, a 
compound represented by formula (54), wherein R 3 and R 4 are as defined above, is reacted with P-piperazine, wherein 
P represents a conventional protective group used in the synthesis of peptides, preferably t-butoxycarbonyl, benzy- 
loxycarbonyl, p-methoxybenzyloxycarbonyl, 2,2,2-trichloroethoxycarbonyl, trifluoroacetyl, allyloxycarbonyl, ortrityl, in 
a solvent inert to the reaction, for example, chloroform, dichloromethane, carbon tetrachloride, benzene, toluene, or 

55 xylene, or in the absence of any solvent, for 1 to 48 hr, preferably 2 to 24 hr, at 0 to 250°C, preferably 30 to 200°C, to 
give a compound represented by formula (81) wherein P, R 3 , and R 4 are as defined above. 

[0195] The second step is the hydrolysis of the ester. The compound represented by formula (81) is reacted with 
caustic soda and water in a solvent, which is inert to the reaction and is miscible with water, for example, ethanol, 
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dimethyl sulfoxide, or N.N-dimethylformamide, for 1 to 48 hr, preferably 2 to 24 hr, 0 to 150°C, preferably 20 to 1 00°C, 
to give a compound represented by formula (82) wherein P, R 3 , and R 4 are as defined above. 
[0196] The third step is amidation. In this case, synthesis is earned out in the same manner as commonly used in 
the synthesis of peptides. Specifically, the compound represented by formula (82) is reacted with an amide coupling 

5 reagent, such as 1,3-dicyclohexylcarbodiimide(DCC), a BOP reagent (benzotriazoM-yloxytris(dimethylamino)phos- 
phonium hexafluorophosphate), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (WSCl), or 1 -hydroxybenzotriazole 
(HOBt), in the presence of 0.1 to 5 equivalents of a base (pyridine, triethylamine, N-methylmorpholine, or dimethyl- 
am in opyridine) to give a compound represented by formula (83) wherein R 1 , R 2 , R 3 , R 4 , and P are as defined above. 
This step of amidation may also be carried out by an acid chloride method, for example, using thionyl chloride. 

10 [0197] The protective group of the compound represented by formula (83) thus obtained may be removed by a 
conventional method to give a compound represented by formula (84) wherein R 1 , R 2 , R 3 , and R 4 are as defined above. 
[0198] The compound represented by formula (84) may be condensed with a compound Y-Z-B, wherein Y, Z, and B 
are as defined above, in the same manner as described in the fourth step of synthesis process 6 to give a compound 
represented by formula (I) wherein Y, Z, R 1 , R 2 , R 3 , and R 4 are as defined above. 

15 

[Synthesis process 26] 

[0199] Among the compounds represented by formula (I), compounds, wherein Q represents a nitrogen atom, q 
represents a single bond, any one of A, D, E, and G represents a nitrogen atom with the other three each representing 
20 a carbon atom, Y and Z are as defined in formula (I), R 2 and R 3 are as defined in formula (I) with the proviso that they 
are not attached to each other to form a ring, R 3 and R 4 do not represent a halogen atom, R 1 and R 2 are as defined 
in formula (I), and piperazine in the formula is attached to any one of the 3- and 5-positions of pyridine, are also 
preferably produced by the following process. 

25 
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[0200] A compound represented by formula (59), wherein R 3 and R 4 are as defined above, is reacted with a com- 
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pound P-piperazine wherein P represents a conventional protective group used in the synthesis of peptides, preferably 
t-butoxycarbonyl, benzyloxycarbonyl, p-methoxybenzyloxycarbonyl, 2,2,2-trichloroethoxycarbonyl, trifluoroacetyl, al- 
lyloxycarbonyl, ortrityl, in the same manner as described in Tetrahedron Lett., 38, 36, 6359-62 (1997), in a solvent 
inert to the reaction, for example, chloroform, dichloromethane, carbon tetrachloride, benzene, toluene, or xylene, or 
5 in the absence of any solvent, for 1 to 48 hr, preferably 2 to 24 hr, at 0 to 250°C, preferably 30 to 200°C, to give a 
compound represented by formula (85) wherein P, R 3 , and R 4 are as defined above. 

[0201] The compound represented by formula (85) may be further treated in the same manner as described in the 
second step and later steps of synthesis process 25 to give a compound represented by formula (I) wherein R 1 , R 2 , 
R 3 , R 4 , Y, and Z are as defined above. 

10 

Example 1 : N-Benzyl-S-^ ^^-diphenyM-propyO-piperazin-l-yll-N-methylbenzamide 

[0202] (a) Ethyl 3-aminobenzoate (1 .65 g) was dissolved in xylene (20 ml), and bischloroethylamine hydrochloride 
(1 .79 g) was added to the solution. The mixture was heated under reflux with stirring for two days. The solvent was 

15 removed from the reaction solution by distillation under the reduced pressure. Water and a saturated aqueous sodium 
hydrogencarbonate solution were added to the residue, followed by extraction with ethyl acetate. The organic layer 
was dried over anhydrous magnesium sulfate, and the solvent was then removed by distillation under the reduced 
pressure. The residue was purified by column chromatography on silica gel (chloroform : methanol = 9:1 - 5:1) to 
give 1 .60 g (70.0%) of ethyl 3-piperazin-1 -yl-benzoate. 

20 [0203] 1 H-NMR (CDCI 3 ) 6: 1.38 (3H, t, J = 7.0 Hz), 1.99 (1H, bs), 3.04 (4H, m), 3.19 (4H, m), 4.36 (2H, q, J = 7.0 
Hz), 7.08 (1 H, m), 7.30 (1 H, t, J = 8.3 Hz), 7.51 (1 H, m), 7.59 (1 H, m) 

[0204] (b) The compound (1 .60 g) prepared in step (a) was dissolved in N,N-dimethyrformamide (20 ml). Potassium 
carbonate (2.79 g) and 3,3-diphenylpropyl bromide (2.82 g) were added to the solution. The mixture was stirred at 
70°C for 8 hr. The reaction solution was extracted with ethyl acetate, followed by washing with water and saturated 

25 brine. The organic layer was dried over anhydrous magnesium sulfate, and the solvent was then removed by distillation 
under the reduced pressure. The residue was purified by column chromatography on silica gel (chloroform : ethyl 
acetate = 5 : 1) to give 2.00 g (71 .3%) of ethyl 3-[4-(3,3-diphenyM -propyl)piperazin-1-yl]benzoate. 
[0205] 1 H-NMR (CDCI 3 ) 5: 1 .38 (3H, t, J = 7.3 Hz), 2.31 (4H, m), 2.57 (4H, m), 3.25 (4H, m), 4.02 (1 H, t, J = 7.5 Hz), 
4.35 (2H, q, J = 7.3 Hz), 7.07 (1H, m), 7.14 - 7.30 (11 H, m), 7.49 (1H, m), 7.57 (1H, m) 

30 [0206] (c) The compound (2.00 g) prepared in step (b) was dissolved in a mixed solvent composed of tetrahydrofuran 
(20 ml) and methanol (10 ml), and a 1 mol/1 aqueous sodium hydroxide solution (1 0 ml) was added to the solution. The 
mixture was then stirred at 65°C for one hr. The solvent was removed from the reaction solution by distillation under 
the reduced pressure. Water (30 ml) was then added to the residue, and the mixture was adjusted to pH 4 by the 
addition of 1 mol/l hydrochloric acid. The resultant precipitate was collected by filtration, and was then dried to give 

35 1 .60 g (85.6%) of 3-[4-(3,3-diphenyM -propyl)piperazin-1 -yl]benzoic acid. 

[0207] 1 H-NMR (CDCI 3 ) S: 2.50 (2H, m), 2.66 (2H, m), 2.96 (4H, m), 3.41 (4H, m), 3.48 (1H, m), 3.96 (1H, t, J = 7.5 
Hz), 7.08 (1H, m), 7.17 - 7.32 (11 H, m), 7.58 (2H, m) 

[0208] (d) The compound (0.10 g) prepared in step (c) was dissolved in dichloromethane (2 ml). A BOP reagent 
(0.1 0 g) and diisopropylethylamine (0.052 ml) were added to the solution. The mixture was stirred at room temperature 
40 for 30 min. N-Methylbenzylamine (0.039 ml) was then added thereto, and the mixture was stirred at room temperature 
overnight. The reaction solution was extracted with ethyl acetate, followed by washing with water. The organic layer 
was dried over anhydrous magnesium sulfate, and the solvent was then removed by distillation under the reduced 
pressure. The residue was purified by preparative TLC (hexane : ethyl acetate = 1 : 1) to give 0.072 g (57.3%) of the 
title compound. 

45 [0209] 1 H-NMR (CDCI 3 ) 8: 2.31 (4H, m), 2.54 (4H, m), 2.86 - 3.22 (7H, m), 4.02 (1 H, m), 4.52 - 4.75 (2H, m), 6.92 
(3H, m), 7.27 (16H, m) 
[0210] EIMS (M/Z): 503 (M + ) 

[0211] Compounds of Examples 2 to 32 were synthesized in the same manner as in Example 1, except that the 
following amines were used instead of N-methylbenzylamine in step (d) of Example 1 . 

50 

Example 2: N-Cyclohexylbenzylamine 
Example 3: N-lsopropylbenzylamine 
Example 4: 1 ,2,3,4-Tetrahydroisoquinoline 
Example 5: Diisopropylamine 
55 Example 6: 4-Benzylpiperidine 

Example 7: N-Methylcyclohexylamine 
Example 8: N-Phenylbenzylamine 
Example 9: Dibenzylamine 
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Example 10: N-Cyclopropylbenzylamine 

Example 11: N-Cyclohexyl-4-chlorobenzylamine 

Example 12: N-Cyclohexyl-4-methy(benzylamine 

Example 13: N-lsopropylcyclohexylamine 

Example 14: N-t-Butylbenzylamine 

Example 15: N-n-Butylbenzy (amine 

Example 16: N,a-Dimethylbenzylamine 

Example 17: N-lsopropylaniline 

Example 18: N -Ally Icyclohexy famine 

Example 19: 2,6-Dimethylpiperidine 

Example 20: N-Ethylcyclohexylamine 

Example 21 : N-Methyl-2-dimethylamino-ethylamine 

Example 22: N-Allylcyclopentylamine 

Example 23: Diallylamine 

Example 24: N-Allylaniline 

Example 25: N-Allylcyclohexylmethylamine 

Example 26: N-Methoxymethylamine 

Example 27: N-Ethylbenzylamine 

Example 28: N-Allylbenzylamine 

Example 29: N-Cyclohexylmethyl-pyridin-2-ylmethylamine 
Example 30: N-Cyclohexylmethyl-pyridin-4-ylmethylamine 
Example 31 : N-Cyclohexylmethyl-tetrahydropyran-2-ylmethylamine 
Example 32: N-Allyl-trans-4-hydroxycyclohexylamine 

Example 2: N-Benzyl-N-cyclohexyl-3-{4-(3,3-diphenyl-1 -propyl)piperazin-1-yl]benzamide 

[0212] 1 H-NMR (CDCI 3 ) 6: 1 .02 - 1 .76 (10H, m), 2.32 (4H, m), 2.57 (4H, m), 3.00 - 3.23 (4H, m), 3.69 (1 H, m), 4.02 
(1H, t, J = 6.8 Hz), 4.48 - 4.68 (2H, m), 6.90 (3H, m), 7.24 (16H, m) 
[0213] TSIMS (M/Z): 572 (M+H) + 

Example 3: N-Benzyl-3-[4-(3,3-diphenyl-1 -propy l)-piperazin-1 -yl]-N-isopropylbenzamide 

[0214] 1 H-NMR (CDCI3) 6: 1.10 (6H, m), 2.32 (4H, m), 2.56 (4H, m), 2.98 - 3.23 (4H, m), 4.03 (1H, t, J - 7.1 Hz), 
4.19 (1H, m), 4.63 (2H, m), 6.90 (3H, m), 7.24 (16H, m) 
[0215] TSIMS (M/Z): 532 (M+H) + 

Example 4: (3,4-Dihydro-1 H-isoquinolin^-ylJ-p-^ ^.S-diphenyl-l -propyl)piperazin-1 -yl]phenyl]methanone 

[0216] 1 H-NMR (CDCI3) 5: 2.28 (4H, m), 2.56 (4H, m), 2.91 (2H, m), 3.22 (4H, m), 3.63 (1H, m), 3.98 (1H, m), 4.02 
(1H, t, J = 7.2 Hz), 4.58 (1H, m), 4.89 (1H, m), 6.89 (3H, m), 7.23 (15H, m) 
[0217] EIMS(M/Z):515(M + ) 

Example 5: N,N-Diisopropyl-3-[4-(3,3-diphenyl-1 -propy l)piperazin-1 -yl]benzamide 

[0218] 1 H-NMR (CDCI3) 5: 1 .27 (12H, m), 2.23 (4H, m), 2.57 (4H, m), 3.22 (4H, m), 3.50 - 3.90 (2H, m), 4.02 (1H, t, 
J = 7.4 Hz), 6.75 (1H, d, J = 7.5 Hz), 6.85 (1H, s), 6.90 (1H, d, J - 7.5 Hz), 7.21 (11H, m) 
[0219] TSIMS (M/Z): 484 (M+H) + 

Example 6: (4-Benzyl-piperidin-1 -yl)-[3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]phenyl]methanone 

[0220] 1 H-NMR (CDCI 3 ) 5: 1.61 (5H, m), 2.32 (4H, m), 2.56 (4H, m), 2.80 (4H, m), 3.21 (4H, m), 3.75 (1H, m), 4.02 
(1H, t, J = 7.2 Hz), 4.70 (1H, m), 6.80 (1H, d, J = 7.3 Hz), 6.92 (2H, m), 7.22 (16H, m) 
[0221] EIMS (M/Z): 557 (M + ) 

Example 7: N-Cyclohexyl-3-[4-(3,3-diphenyl-1 -propy l)piperazin-1-yl]-N-methylbenzamide 

[0222] 1 H-NMR (CDCI 3 ) b: 1 .06 - 1 .72 (10H, m), 2.32 (4H, m), 2.57 (4H, m), 2.78 + 2.96 (3H, brs X 2), 3.22 (4H, m), 
3.51 +4.52 (1H, m), 4.03 (1H, t, J = 7.0 Hz), 6.80 (1H, d, J = 7.2 Hz), 6.93 (2H, m), 7.24 (11 H, m) 
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[0223] TSIMS (M/Z): 496 (M+H) + 

Example 8: N-Benzyl-3-[4-(3,3-diphenyl-1 -propyl)-piperazin-1 -yl]-N-phenylbenzamide 

[0224] 1 H-NMR (CDCI 3 ) 8: 2.27 (4H, m), 2.48 (4H, m), 3.00 (4H, m), 4.00 (1H, t, J = 7.0 Hz), 5.13 (2H, s), 6.78-7.30 
(24H, m) 

[0225] TSIMS (M/Z): 566 (M+H) + 

Example 9: N,N-Dibenzyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]benzamide 

[0226] 1 H-NMR (CDCI 3 ) 5: 2.31 (4H, m), 2.51 (4H, m), 3.10 (4H, m), 4.02 (1H, t, J - 7.2 Hz), 4.42 (2H, brs), 4.73 
(2H, brs), 6.95 (3H, m), 7.27 (21 H, m) 
[0227] TSIMS (M/Z): 580 (M+H) + 

Example 10: N-Benzyl-N-cyclopropyl-3-[4-(3,3-diphenyl-1-propyl)piperazin-1 -yljbenzamide 

[0228] 1 H-NMR (CDCI 3 ) 5: 0.53 (4H, brs), 2.33 (4H, m), 2.56 (4H, m), 3.19 (4H, m), 2.65 - 3.90 (1H, m), 4.02 (1H, t, 
J = 7.1 Hz), 4.72 (2H, brs), 6.96 (3H, m), 7.27 (1 6H, m) 
[0229] TSIMS (M/Z): 530 (M+H) + 

Example 11 : N-(4-Chlorobenzyl)-N-cyclohexyl-3-[4-(3,3-dlphenyl-1 -propyl)piperazin-1 -yljbenzamide 

[0230] 1 H-NMR (CDCI 3 ) 5: 1 .02 - 1 .67 (10H, m), 2.32 (4H, m), 2.57 (4H, m), 3.02 - 3.23 (4H, m), 3.68 (1H, m), 4.01 
(1H, t, J = 7.1 Hz), 4.45 - 4.65 (2H, m), 6.90 (3H, m), 7.28 (15H, m) 
[0231] TSIMS (M/Z): 608 (M+H) + 

Example 12: N-Cyclohexyl-3-[4-(3,3-diphenyM -propyl)piperazin-1-yl]-N-(4-methylbenzyl)benzamide 

[0232] 1 H-NMR (CDCI 3 ) 5: 1.00 - 1.68 (10H, m), 2.32 - 2.57 (11H, m), 3.12 (4H, m), 3.68 (1H, m), 4.02 (1H, t, J = 
7.2 Hz), 4.43 - 4.66 (2H, m), 6.88 (2H, m), 7.21 (16H, m) 
[0233] TSIMS (M/Z): 586 (M+H) + 

Example 13: N-Cyclohexyl-3-[4-(3,3-diphenyM -propyl)piperazin-1 -ylJ-N-isopropylbenzamide 

[0234] 1 H-NMR (CDCI 3 ) 5: 0.90 - 1 .85 (16H, m), 2.30 (4H, m), 2.56 (4H, m), 3.00 (1H, m), 3.21 (4H, m), 3.50 - 3.70 
(1 H, m), 4.02 (1 H, t, J = 7.4 Hz), 6.75 (1 H, d, J = 7.2 Hz), 6.83 (1 H, brs), 6.90 (1 H, m), 7.25 (11 H, m) 
[0235] TSIMS (M/Z): 524 (M+H) + 

Example 1 4: N-Benzyl-N-(t-butyl)-3-[4-(3, 3-diphenyl-1 -propyl)piperazin-1 -yl]benzamide 

[0236] 1 H-NMR (CDCI 3 ) 6: 1 .20 (9H, brs), 2.26 (4H, m), 2.45 (4H, m), 3.00 (4H, m), 4.02 (1H, m), 4.67 - 4.70 (2H, 
brs X 2), 6.85 (3H, m), 7.25 (16H, m) 
[0237] TSIMS (M/Z): 546 (M+H) + 

Example 1 5: N-Benzyl-N-fn-butyO-S-^^S-diphenyM -propyl)piperazin-1 -yljbenzamide 

[0238] 1 H-NMR (CDCI 3 ) 5: 0.75 - 1 .74 (7H, m), 2.31 (4H, m), 2.53 (4H, m), 3.07 - 3.46 (6H, m), 4.02 (1H, m), 4.67 
+ 4.70 (2H, brs X 2), 6.89 (3H, m), 7.25 (16H, m) 
[0239] TSIMS (M/Z): 546 (M+H) + 

Example 1 6: 3-[4-(3,3-Diphenyl-1 -propyl)piperazin-1 -yl]-N-methyl-N-(1 -phenylethyl)benzamide 

[0240] 1 H -NMR (CDCI 3 ) 5: 1 .59 (3H, m), 2.52 (4H, m), 2.55-2.82 (7H, m), 3.18 (4H, m), 4.02 (1 H, t, J = 7.4 Hz), 5.10 
+ 6.10 (1H, m), 6.96 (3H, m), 7.28 (16H, m) 
[0241] TSIMS (M/Z): 518 (M+H) + 
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Example 1 7: 3-[4-(3,3-Diphenyl-1 -propyl)piperazin-1 -yl]-N-isopropyl-N-phenyibenzamide 

[0242] 1 H-NMR (CDCI 3 ) 8: 1.20 (6H, d, J = 6.8 Hz), 2.30 (4H, m), 2.50 (4H, m), 3.02 (4H, m), 4.01 (1 H, t, J = 7.0 
Hz), 5.08 (1H, m), 6.75 (3H, m), 7.01 (3H, m), 7.24 (13H, m) 
[0243] TSIMS (M/Z): 518 (M+H)+ 

Example 1 8: NMIyl-N-cyclohexyl-3-[4-(3,3-dipheny[-1 -propyl)piperazin-1 -yl]benzamide 

[0244] 1 H-NMR (CDCI 3 ) 5: 1 .53 - 1 .77 (10H, m), 2.33 (4H, m), 2.56 (4H, m), 3.21 (4H, m), 3.57 (1 H, m), 3.70 - 4.20 
(2H, m), 4.02 (1H, t, J = 7.4 Hz), 5.14 (2H, m), 5.98 (1H, m), 6.80 (1H, d, J = 7.5 Hz), 6.91 (2H, m), 7.24 (11 H, m) 
[0245] TSIMS (M/Z): 522 (M+H) + 

Example 1 9: (2,6-Dimethyl-piperidin-1 -yl)-[3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]phenyl]methanone 

[0246] 1 H-NMR (CDCI 3 ) 5: 1 .26 (6H, m), 1 .50 - 2.01 (6H, m), 2.31 - 2.36 (6H, m), 2.61 (4H, t, J - 5.1 Hz), 4.61 (4H, 
t, J = 5.1 Hz), 4.01 (1H, t, J = 7.1 Hz), 4.70 (1H, m), 6.78 - 6.94 (3H, m), 7.18 - 7.30 (10H, m) 
[0247] TSIMS (M/Z): 496 (M+H) + 

Example 20: N-Cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -y1]-N-ethyibenzamide 

[0248] 1 H-NMR (CDCI 3 ) 5: 1 .03 - 1 .74 (13H, m), 2.33 (4H, m), 2.57 (4H, m), 3.22 (4H, m), 3.42 (2H, m), 4.03 (1 H, t, 
J = 7.1 Hz), 4.31 (1H, m), 6.85 (3H, m), 7.26 (11 H, m) 
[0249] TSIMS (M/Z): 510 (M+H) + 

Example 21 : N-Dimethylaminoethyl-S-^-tS.S-diphenyM -propyl)piperazin-1 -yl]-N-methylbenzamide 

[0250] 1 H-NMR (CDCI 3 ) 5: 2.05 - 2.60 (9H, m), 2.56 (4H, m), 2.98 - 3.64 (4H, brs), 3.21 (4H, m), 4.01 (1 H, t, J = 7.3 
Hz), 6.82 (1H, t, J = 7.6 Hz), 6.92 (2H, m), 7.15 - 7.31 (11 H, m) 
[0251] FABMS (M/Z): 485 (M+H) + 

Example 22: N-Allyl-N-cyclopentyl-3-[4-(3,3-diphenyl-1 -propyl)plperazin-1 -yl]benzamide 

[0252] 1 H-NMR (CDCI 3 ) 5: 1 .46 - 2.00 (8H, m), 2.33 (4H, m), 2.56 (4H, m), 3.22 (4H, m), 3.97 (2H, m), 4.02 (1 H, t, 
J = 7.0 Hz), 4.15 (1H, m), 5.18 (2H, m), 5.95 (1H, m), 6.83 (1H, d, J = 7.4 Hz), 6.93 (2H, m), 7.24 (11 H, m) 
[0253] TSIMS (M/Z): 508 (M+H) + 

Example 23: N,N-Dially1-3-[4 (3,3-diphenyl-1 -propy!)piperazin-1 -yl]benzamide 

[0254] 1 H-NMR (CDCI 3 ) 5: 2.33 (4H, m), 2.56 (4H, m) r 3.21 (4H, m), 3.84 (2H, brs), 4.03 (1H, t f J = 7.2 Hz), 4.13 
(2H, brs), 5.23 (4H, m), 5.81 (2H, m), 6.88 (1 H, d, J = 7.2 Hz), 6.95 (2H, m), 7.26 (11H, m) 
[0255] TSIMS (M/Z): 480 (M+H) + 

Example 24: N-Allyl-3-[4-(3,3-diphenyl-1-propyl)-piperazin-1 -y1]-N-phenylbenzamide 

[0256] 1 H-NMR (CDCI 3 ) 5: 2.30 (4H, m), 2.50 - 2.59 (4H, m), 3.01 - 3.28 (4H, m), 4.00 (1 H, t, J - 7.2 Hz), 4.53 (2H, 
d, J = 6.0 Hz), 5.19 (2H, m), 5.98 (1H, m), 6.76 - 7.70 (19H, m) 
[0257] TSIMS (M/Z): 516 (M+H) + 

Example 25: N-Allyl-N-cyclohexylmethyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yQbenzamide 

[0258] 1 H-NMR (CDCI 3 ) 5: 0.88 - 1 .76 (1 OH, m), 2.32 (4H, m), 2.56 (4H, m), 3.09 + 3.33 (2H, m), 3.1 9 (4H, m), 3.25 
(1H, m), 3.84 + 4.15 (2H, m), 4.01 (1H, t, J = 6.0 Hz), 5.16 (2H, m), 5.68 - 5.83 (1H, m), 6.86 (3H, m), 7.20 (11 H, m) 
[0259] TSIMS (M/Z): 536 (M+H) + 

Example 26: 3-[4-(3,3-Diphenyl-1-propyl)piperazin-1 -yl]-N-methoxy-N-methylbenzamide 

[0260] 1 H-NMR (CDCI 3 ) 6: 2.32 (4H, m), 2.58 (4H, t, J - 6.5 Hz), 3.23 (4H, t, J - 6.5 Hz), 3.33 (3H, s), 3.57 (3H, 5), 
4.02 (1H, t, J = 7.0 Hz), 6.98 (1H, dd, J - 2.2, 8.1 Hz), 7.09 (1H, d, J = 7.6 Hz), 7.16 - 7.30 (12H, m) 
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[0261] TSIMS (M/Z): 444 (M+H) + 

Example 27: N-Benzyl-3-[4-(3,3-diphenyl-1 -propyl)-piperazin-1 -yl]-N-ethylbenzamide 

[0262] 1 H-NMR (CDCI 3 ) 8: 1.08 - 1.22 (3H, m), 2.32 (4H, m), 2.54 (4H, m), 3.08 - 3.55 (6H, m), 4.01 (1H, t, J = 6.9 
Hz), 4.52 (1H, brs), 4.78 (1H, brs), 6.90 (3H, m), 7.18 - 7.36 (16H, m) 
[0263] TSIMS (M/Z): 518 (M+H) + 

Example 28: NMIyl-N-benzyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]benzamide 

[0264] 1 H-NMR (CDCI 3 ) 5: 2.30 (4H, brs), 2.55 (4H, m), 3.07 + 3.20 (4H, brs), 3.76 + 4.10 (2H, m), 4.01 (1 H, m), 
4.50 + 4.74 (2H, s), 5.16 (1H, d, J = 16.0 Hz), 5.23 (1H, d, J = 10.0 Hz), 6.89 - 6.91 (2H, m), 7.16-7.34 (17H, m) 
[0265] TSIMS (M/Z): 530 (M+H) + 

Example 29: N-Cyclohexylmethyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-N-[(pyridin-2-yl)methyl]benzamide 

[0266] 1 H-NMR (CDCI 3 ) 8: 0.66 - 1 .95 (11H, m), 2.30 - 2.35 (4H, m), 2.58 (4H, brs), 3.07 - 3.22 (6H, m), 4.01 (1H, 
t, J = 6.9 Hz), 4.53 (1H, brs), 4.75 (1H, brs), 6.87 (2H, m), 7.16 - 7.74 (14H, m), 8.39 - 8.54 (2H, m) 
[0267] TSIMS (M/Z): 587 (M+H)+ 

Example 30: N-Cyclohexylmethyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-N-[(pyridin-4-yl)methyl]benzamide 

[0268] 1 H-NMR (CDCI 3 ) 6: 0.66 - 1 .73 (11H, m), 2.32 - 2.41 (4H, m), 2.59 (4H, brs), 3.18 (6H, m), 4.00 (1H, t, J = 
7.0 Hz), 4.50 (1H, brs), 4.73 (1H, brs), 6.79 - 7.30 (16H, m), 8.57 (2H, s) 
[0269] TSIMS (M/Z): 587 (M+H) + 

Example 31 : N-Cyclohexylmethyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-N-[(tetrahydropyran-2-yl)methyl] 
benzamide 

[0270] 1 H-NMR (CDCI 3 ) 8: 1.05-1 .91 (17H, m), 2.44 (4H, m), 2.61 (4H, s), 3.22 (4H, s), 3.24 - 3.99 (7H, m), 4.00 
(1H, t ? J = 7.6 Hz), 6.80 - 6.94 (4H, m), 7.16-7.30 (10H, m) 
[0271] TSIMS (M/Z): 594 (M+H) + 

Example 32: N-Allyl-3-[4-(3,3-diphenyl-1 -propyl)-piperazin-1 -yl]-N-(trans-4-hydroxy)cyclohexylbenzamide 

[0272] 1 H-NMR (CDCy 5: 1 .12 - 1 .96 (8H, m), 2.29 (4H, m), 2.56 (4H, s), 3.20 (4H, s), 3.58 - 3.84 (4H, m), 4.01 
(1H, t, J = 7.0 Hz), 4.22 (1H, brs), 5.13 (2H, m), 5.74 - 5.95 (1H, m), 6.78 (1H, d, J = 7.6 Hz), 6.86 (1H, s), 6.93 (1H, 
d, J = 7.6 Hz), 7.15 - 7.29 (11 H, m) 
[0273] TSIMS (M/Z): 538 (M+H) + 

Example 33: N-Benzyl-N-(2,2,2-trffluoroethyl^ 

[0274] (a) The procedure of step (d) of Example 1 was repeated using the compound prepared in step (c) of Example 
1 , except that2,2,2-trifluoroethylamine hydrochloride was used instead of N-methylbenzylamine. Thus, 3-[4-(3,3-diphe- 
nyl-1 -propyl)piperazin-1 -yl]-N-(2,2,2-trifluoroethyl)benzamide was prepared. 

[0275] 1 H-NMR (CDCI 3 ) 8: 2.33 - 2.39 (2H, m), 2.70 - 2.74 (2H, m), 3.01 (4H, brs), 3.33 (4H, brs), 3.83 (1H, t, J = 
7.8), 4.09 - 4.18 (2H, m), 6.99 (1H, d, J = 7.5 Hz), 7.07 - 7.52 (11 H, m), 7.58 - 7.61 (1H, m), 7.79 - 7.81 (1H, m) 
[0276] FABMS (M/Z): 482 (M+H)+ 

[0277] (b) The compound (0.048 g) prepared in step (a) was dissolved in toluene (5 ml) , and sodium hydroxide (0.01 4 
g), potassium carbonate (0.028 g), tetrabutylammoniumhydrogen sulfate (0.003 g), and benzyl bromide (0.01 9 g) were 
added to the solution. The mixture was stirred at 60°C for 3 hr. Water was added to the reaction solution, and the 
mixture was extracted with ethyl acetate, followed by washing with saturated brine. The organic layer was dried over 
anhydrous magnesium sulfate, and the solvent was then removed by distillation under the reduced pressure. The 
residue was purified by preparative TLC (hexane : ethyl acetate = 1 : 2) to give 0.020 g (21 .0%) of the title compound. 
[0278] 1 H NMR (CDCI 3 ) 8: 2.28 - 2.32 (4H, m), 2.54 (4H, brs), 3.17 (4H, brs), 3.73 + 4.09 (2H, m), 4.02 (1H, t, J = 
7.3), 4.68 + 4.89 (2H, m), 6.94 - 6.96 (3H, m), 7.13 - 7.22 (4H, m), 7.25 - 7.36 (12H, m) 
[0279] TSIMS (M/Z): 572 (M+H) + 
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Example 34: N-Allyl-N-(2,2,2-trifluoroethyl)-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]benzamide 

[0280] The procedure of step (b) of Example 33 was repeated using the compound prepared in step (a) of Example 
33, except that ally I bromide was used instead of benzyl bromide. Thus, the title compound was prepared. 
[0281] 1 H-NMR (CDCI 3 ) 5: 2.26 - 2.36 (4H, m), 2.56 (4H f t, J = 4.9 Hz), 3.21 (4H, t, J = 4.9 Hz), 4.02 (1 H, t, J = 7.3 
Hz), 4.15 (4H, m), 5.20 (1H, d, J = 16.8 Hz), 5.28 (1H, d, J - 9.8 Hz), 5.69 (1H, m), 6.83 (1H, d, J = 7.3 Hz), 6.90 (1H, 
s), 6.96 (1H, dd, J - 2.0, 8.2 Hz), 7.08 - 7.21 (2H, m), 7.24 - 7.30 (9H, m) 
[0282] TSIMS (M/Z): 522 (M+H)+ 

Example 35: N-Cyclohexylmethyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl)-N-[(4'-trifluoromethylbiphenyl-2-yl) 
methyl]benzamide 

[0283] (a) The compound (0.12 g) prepared in step (c) of Example 1 was dissolved in dichloromethane (5 ml), and 
a BOP reagent (0.16 g) and diisopropylethylamine (0.078 ml) were added to the solution. The mixture was stirred at 
room temperature for 30 min. Cyclohexanemethylamine (0.057 ml) was then added thereto, and the mixture was stirred 
at room temperature overnight. The reaction solution was extracted with ethyl acetate, followed by washing with water. 
The organic layer was dried over anhydrous magnesium sulfate, and the solvent was then removed by distillation under 
the reduced pressure. The residue was purified by preparative TLC (hexane : ethyl acetate = 1 : 1) to give 0.13 g 
(91 .6%) of N-cyclohexylmethyl-3-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]benzamide. 

[0284] 1 H-NMR (CDCI 3 ) 5: 0.90 - 1 .76 (10H, m), 2.32 (4H, m), 2.57 (4H, m), 3.26 (6H, m), 4.02 (1 H, t, J = 7.0 Hz), 
6.13 (1H, m), 7.05 (2H, m) , 7.25 (11H, m), 7.39 (1H, brs) 
[0285] TSIMS (M/Z): 496 (M+H)+ 

[0286] (b) The compound (0.030 g) prepared just above in step (a) was dissolved in toluene (3 ml). Sodium hydroxide 
(0.008 g), potassium carbonate (0.017 g), tetrabutylammonium hydrogen sulfate (0.002 g), and 4 , -trifluoromethyl-bi- 
phenyl-2-ylmethyl bromide (0.021 g) were added to the solution, and the mixture was stirred at 60°C for 5.5 hr. Water 
was added to the reaction solution, and the mixture was extracted with ethyl acetate, followed by washing with saturated 
brine. The organic layer was dried over anhydrous magnesium sulfate, and the solvent was then removed by distillation 
under the reduced pressure. The residue was purified by preparative TLC (hexane : ethyl acetate =1 : 2) to give 0.015 
g (34.0%) of the title compound. 

[0287] 1 H-NMR (CDC1 3 ) 5: 0.89 (3H, m), 1 .12 (2H, brs), 1 .22 - 1 .27 (2H, m), 1 .51 - 1 .66 (4H, m), 2.30 (4H, brs), 2.49 
+ 2.55 (4H, brs), 2.78 (1H, d, J = 7.3 Hz), 3.05 + 3.18 (4H, brs), 3.28 (1 H, d, J = 6.1 Hz), 4.01 (1H, t, J = 7.2 Hz), 4.35 
(1H, s), 4.76 (1H, s), 6.61 - 6.90 (2H, m), 6.99 - 7.30 (15H, m), 7.37 - 7.70 (5H, m) 
[0288] TSIMS (M/Z): 730 (M+H)+ 

[0289] Compounds of Examples 36 to 44 were synthesized in the same manner as in step (b) of Example 35, except 
that the following halides were used instead of 4'-trif luoromethyl-bipheny l-2-ylmethyl bromide in step (b) of Example 35. 

Example 36: Cinnamyl bromide 

Example 37: Crotyl bromide 

Example 38: Benzyl bromide 

Example 39: Propargyl bromide 

Example 40: 2-(Trifluoromethyl)benzyl bromide 

Example 41 : 3-(Trifluoromethyl)benzyl bromide 

Example 42: 4-(Trifluoromethyl)benzyl bromide 

Example 43: 3-Pyridylmethyl bromide 

Example 44: 4-Bromo-1 -benzylpiperidine 

Example 36: N-Cinnamyl-N-cyclohexylmethyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yljbenzamide 

[0290] 1 H -NMR (CDCI 3 ) 5: 1 .05 - 1 .78 (10H, m), 2.30 (4H, m), 2.54 (4H, m), 3.18 (5H, m), 3.41 - 4.32 (2H, m), 4.02 
(3H, m), 6.01 - 6.58 (2H, m), 6.94 - 7.34 (19H, m) 
[0291] TSIMS (M/Z): 612 (M+H) + 

Example 37: N-Crotyl-N-cyclohexylmethyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]benzamide 

[0292] 1 H-NMR (CDCI 3 ) 8: 1 .05-1 .78 (16H, m), 2.33 (4H, m), 2.57 (4H, m), 3.08 + 3.32 (2H, m), 3.21 (5H, m), 3.82 
+ 4.14 (2H, m), 4.03 (1H, t, J = 7.0 Hz), 5.10 + 5.29 (1H, brs X 2), 6.78 - 6.93 (3H, m), 7.24 (11 H, m) 
[0293] TSIMS (M/Z): 564 (M+H) + 
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Example 38: N-Benzyl-N-cyclohexylmethyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]benzamide 

[0294] 1 H -NMR (CDCI 3 ) 8: 0.90 - 1 .86 (10H, m), 2.31 (4H, m), 2.54 (4H, m), 3.09 (4H, m), 3.22 - 3.35 (3H, m), 4.02 
(1H, t, J = 6.6 Hz), 4.53 - 4.79 (2H, brs X 2), 6.89 (3H, m), 7.28 (16H, m) 
[0295] TSIMS (M/Z): 586 (M+H) + 

Example 39: N-Ctyclohexylmethyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-N-propargylbenzamide 

[0296] 1 H-NMR (CDCI 3 ) 5: 0.80 - 1 .78 (10H, m), 2.32 (5H, m), 2.56 (5H, m), 3.22 (4H, m), 3.30 (1 H, m), 3.60 (2H, 
m), 4.02 (1H, m), 4.30 (1H, m), 6.95 (3H, m), 7.30 (11 H, m) 
[0297] FABMS (M/Z): 534 (M+H)+ 

Example 40: N-Cyclohexylmethyl-3-[4-(3 f 3-diphenyl-1 -propyl)piperazin-1 -yl]-N-(2-trif luoromethylbenzyl)-benzamide 

[0298] 1 H-IMMR (CDCI 3 ) 8: 0.89 - 1 .74 (10H, m), 2.29 (4H, m), 2.48 + 2.58 (4H, brs), 3.05 + 3.24 (4H, brs), 2.98-3.34 
(3H, m), 4.00 (1H, m), 4.71 + 4.98 (2H, s), 6.80 - 7.00 (3H, m), 7.16 - 7.20 (2H, m), 7.27 - 7.30 (10H, m), 7.37 - 7.67 
(3H. m) 

[0299] FABMS (M/Z): 654 (M+H) + 

Example 41 : N-Cyclohexylmethyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-N-(3-trif luoromethylbenzyl)-benzamide 

[0300] 1 H-NMR (CDCI 3 ) 5: 0.88 - 1 .74 (10H, m), 2.29 (4H, m), 2.51 (4H, m), 3.09 + 3.21 (4H, brs), 3.09 - 3.32 (3H, 
m), 4.01 (1H, t, J = 7.2 Hz), 4.56 + 4.80 (2H, s), 6.80 - 6.88 (3H, m), 7.15 - 7.20 (2H, m), 7.25 - 7.53 (13H, m) 
[0301] TSIMS (M/Z): 654 (M+H)+ 

Example 42: N-Cyclohexylmethyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-N-(4-trif luoromethylbenzyl)-benzamide 

[0302] 1 H-NMR (CDCI 3 ) 8: 0.88 - 1 .74 (1 OH, m), 2.30 (4H, m), 2.50 + 2.57 (4H, brs), 3.07 + 3.22 (4H, brs), 3.07-3.32 
(3H, m), 4.01 (1H, t, J = 7.2 Hz), 4.57 + 4.80 (2H, s), 6.80 - 6.89 (3H, m), 7.15 - 7.30 (12H, m), 7.47-7.49 (1H, m), 7.61 
-7.63(2H,m) 

[0303] FABMS (M/Z): 654 (M+H) + 

Example 43: N-Cyclohexylmethyl-3-[4-(3,3~diphenyl-1 -propyl)piperazin-1 -yl]-N-[(pyridin-3-yl)methyl]benzamide 

[0304] 1 H-NMR (CDCI 3 ) 8: 0.66 - 1 .95 (11H, m), 2.30 - 2.35 (4H, m), 2.58 (4H, m), 3.07 - 3.32 (6H, m), 4.01 (1 H, t, 
J = 7.0 Hz), 4.53 (1 H, brs), 4.75 (1H, brs), 6.87 (2H, m), 7.16 - 7.74 (13H, m), 8.54 (2H, m) 
[0305] FABMS (M/Z): 587 (M+H)+ 

Example 44: N-(1 -Benzylpiperidin-4-yl)-N-cycloheXylmethyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]benzamide 

[0306] 1 H-NMR (CDCI 3 ) 8 : 1 .05 - 2.00 (1 8H, m), 2.1 0 (1 H, m), 2.32 (4H, m), 2.56 (4H, brs), 2.61 (1 H, brs), 2.86 (2H, 
brs), 3.20 (4H, brs), 3.40 (2H, s), 4.02 (1H, t, J - 7.0 Hz), 6.79 (1H, brs), 4.53 (1H, brs), 6.92 (2H, m), 7.17 (2H, m), 
7.20 - 7.35 (14H,m) 
[0307] TSIMS (M/Z): 669 (M+H) + 

Example 45: N-Cyclohexylmethyl-S-^-tS.S-diphenyM -propyl)piperazin-1 -yl]-N-(piperidin-4-yl)benzamide 

[0308] The compound (7.9 mg) prepared in Example 44 was dissolved in methanol (1 ml), and Pd-C (8.0 mg) was 
added to the solution, followed by catalytic reduction at room temperature overnight. The reaction solution was filtered 
through Celite, and was washed with methanol. The solvent was then removed by distillation under the reduced pres- 
sure to give 6.8 mg (99.5%) of the title compound. 

[0309] 1 H-NMR (CDCI3) 8: 1.10 - 2.00 (18H, m), 2.08 (4H, m), 2.63 (4H, brs), 3.13 (2H, brs), 3.21 (4H, brs), 3.49 
(1H, brs), 3.68 (1H, brs), 3.87 (1H, brs), 4.06 (1H, t, J = 7.5 Hz), 6.85 - 7.38 (14H, m) 
[0310] TSIMS (M/Z): 579 (M+H) + 

Example 46: N-Cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1-yl]-N-isopropyl-4-methoxybenzamide 

[031 1 ] (a) 3-Amino-4-methoxybenzoic acid (3.34 g) was dissolved in ethanol (1 00 ml). Concentrated sulfuric acid (3 
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ml) was added to the solution, and the mixture was stirred at 65°C overnight. The solvent was removed from the 
reaction solution by distillation under the reduced pressure, and the residue was adjusted to pH 7 by the addition of a 
saturated aqueous sodium carbonate solution, followed by extraction with ethyl acetate. The organic layer was dried 
over anhydrous magnesium sulfate, and the solvent was then removed by distillation under the reduced pressure. The 
residue was purified by column chromatography on silica gel (hexane : ethyl acetate =1 : 1) to give 3.50 g (89.4%) of 
ethyl 3-amino-4-methoxybenzoate. 

[0312] 1 H-NMR (CDCI 3 ) 5: 1 .37 (3H, t, J = 7.1 Hz), 3.86 (2H, brs), 3.91 (3H, s), 4.33 (2H, q, J = 7.1 Hz), 6.79 (1H, 
d, J = 8.5 Hz), 7.40 (1H, d, J = 1 .4 Hz), 7.49 (1 H, dd, J = 1 .4, 8.5 Hz) 
[0313] EIMS (M/Z): 195 (M + ) 

[0314] (b) Steps (a) to (c) of Example 1 were repeated, except that the compound prepared just above in step (a) 
was used. Step (d) of Example 1 was then repeated, except that N-isopropylcyclohexylamine was used instead of N- 
methylbenzylamine. Thus, the title compound was prepared. 

[0315] 1 H-NMR (CDCI3) 5: 1.15 - 1.83 (16H, m), 2.34 (4H, m), 2.62 (4H, m), 3.09 (5H, m), 3.70 (1H, m), 3.87 (3H, 
s), 4.02 (1 H, t, J = 7.0 Hz), 6.82 (1 H, d, J = 8.1 Hz), 6.90 (1 H, d, J = 1 .7 Hz), 6.97 (1 H, dd, J - 1 .7, 8.1 Hz), 7.27 (1 OH, m) 
[0316] TSIMS (M/Z): 554 (M+H)+ 

Example 47: N-Benzyl-N-cyclohexyl-3-[4-(3,3-diphenyM -propyl)piperazin-1 -yl]-4-methoxybenzamide 

[0317] The procedure of Example 46 was repeated, except that N-cyclohexylbenzylamine was used instead of N- 
isopropylcyclohexylamine. Thus, the title compound was prepared. 

[03181 1 H-NMR (CDCI3) 5: 1 .02 - 1 .75 (10H, m), 2.32 (4H, m), 2.59 (4H f m), 3.00 (4H, m), 3.86 (4H, m), 4.01 (1 H, t, 
J = 7.2 Hz), 4.62 (2H, m), 6.82 - 7.27 (18H, m) 
[0319] TSIMS (M/Z): 602 (M+H)+ 

Example 48: N-Benzyl-4-chloro-N-cyclohexyl-3-[4-(3,3-diphenyl-1-propyl)piperazin-1 -yl]benzamide 

[0320] Step (a) of Example 46 was repeated, except that 3-amino-4-chlorobenzoic acid was used instead of 3-amino- 
4-methoxybenzoic acid. Step (b) of Example 46 was then repeated, except that N-cyclohexylbenzylamine was used 
instead of N-isopropylcyclohexylamine. Thus, the title compound was prepared. 

[0321] 1 H-NMR (CDCI3) 5: 0.90 - 1 .90 (10H, m), 2.25 - 2.85 (9H, m), 3.09 + 3.61 (4H, brs X 2), 4.01 (1 H, t, J = 7.5 
Hz), 4.44 + 4.68 (2H, brs X 2), 6.80 - 7.45 (18H, m) 
[0322] FABMS (M/Z): 606 (M+H) + 

Example 49: N-Cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-N-isopropyl-4-methylbenzamide 

[0323] Steps (a) to (c) of Example 1 were repeated, except that methyl 3-amino-4-methylbenzoate was used instead 
of ethyl 3-aminobenzoate. Step (d) of Example 1 was then repeated, except that N-isopropylcyclohexylamine was used 
instead of N-methylbenzylamine. Thus, the title compound was prepared. 

[0324] 1 H-NMR (CDCI3) 5: 1.10 - 1 .70 (16H, m), 2.31 (7H, m), 2.58 (4H, m), 2.93 (4H, m), 3.50 - 3.80 (2H, m), 4.02 
(1H, t, J = 7.3 Hz), 6.93 (2H, m), 7.23 (11 H, m) 
[0325] FABMS (M/Z): 538 (M+H)+ 

Example 50: N-Benzyl-N-cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-4-methylbenzamide 

[0326] The procedure of Example 49 was repeated, except that N-cyclohexylbenzylamine was used instead of N- 
isopropylcyclohexylamine. Thus, the title compound was prepared. 

[0327] 1 H-NMR (CDCI 3 ) 5: 1.00 - 2.94 (10H, m), 2.32 (7H, m), 2.56 (4H, m), 2.93 (4H, m), 3.80 (1H, m), 4.02 (1H, t, 
J = 7.2 Hz), 4.69 (2H, m), 7.25 (1 8H, m) 
[0328] FABMS (M/Z): 586 (M+H) + 

Example 51 : 3-[4-[3,3-Bis(4-chlorophenyl)-1 -propyl]piperazin-1 -yl]-N-cyclohexyl-N-isopropylbenzamide 

[0329] (a) Thecompound (0.23 g) prepared in step (a) of Example 1 was dissolved in dichloromethane (2 ml). 3,3-Bis 
(4-chlorophenyl)propylaldehyde (0.33 g), sodium boron triacetoxyhydride (0.25 g), and acetic acid (1 ml) were added 
to the solution. The mixture was stirred at room temperature overnight. The reaction solution was neutralized with a 
saturated aqueous sodium hydrogencarbonate solution, followed by extraction with ethyl acetate. The organic layer 
was dried over anhydrous magnesium sulfate, and the solvent was removed by distillation under the reduced pressure. 
The residue was purified by column chromatography on silica gel (hexane : ethyl acetate = 1 : 1 ) to give 0.1 2 g (23. 1 %) 
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of ethyl 3-[4-[3,3-bis(4-ch!orophenyl)-1 -propyl]piperazin-1 -yljbenzoate. 

[0330] 1 H-NMR (CDCI 3 ) 5: 1.39 (3H, t, J = 7.2 Hz), 2.20 2.34 (4H, m), 2.57 (4H, m), 3.25 (4H, m), 4.01 (1H, t, J = 
7.7 Hz), 4.37 (2H, q, J - 7.2 Hz), 6.79 - 7.34 (10H f m), 7.53 (1H, d, J = 6.7 Hz), 7.60 (1H, brs) 
[0331] TSIMS (M/Z): 499 (M+H)+ 

[0332] (b) Steps (c) and (d) of Example 1 were repeated, except that the compound prepared just above in step (a) 
was used and N-isopropylcyclohexylamine was used instead of N-methylbenzylamine. Thus, the title compound was 
prepared. 

[0333] 1 H-NMR (CDCI 3 ) 5: 1 .05 - 1 .67 (1 6H, m), 2.26 (4H, m), 2.55 (4H, m), 3.21 (4H, m), 3.00 - 3.50 (2H, m), 4.00 
(1H, t, J = 7.1 Hz), 6.75 (1H, d, J = 7.4 Hz), 6.84 (1H, brs), 6.90 (1H, m), 7.21 (9H, m) 
[0334] TSIMS (M/Z): 594 (M+H) + 

Example 52: N-Allyl-3-[4-[3,3-bis(4-chlorophenyl)-1 -propyl]piperazin-1 -yl]-N-cyclohexylbenzamide 

[0335] The procedure of Example 51 was repeated, except that N-allylcyclohexylamine was used instead of N-iso- 
propylcyclohexylamine. Thus, the title compound was prepared. 

[0336] 1H-NMR (CDCI 3 ) 5: 1 .00 - 1 .78 (10H, m), 2.25 (4H, m), 2.55 (4H, m), 3.20 (4H t m), 3.55 - 3.80 (1H, m), 4.00 
(3H, m), 4.11 (2H, m), 5.97 (1H, m), 6.80 (1H, d, J = 7.4 Hz), 6.89 (2H, m), 7.15 (4H, d, J = 8.4 Hz), 7.24 (1H, m), 7.26 
(4H, d, J = 8.4 Hz) 
[0337] TSIMS (M/Z): 592 (M+H)+ 

Example 53: N-Cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1-yl]-N-isopropyl-2-methylbenzamide 

[0338] (a) Step (a) of Example 1 was repeated, except that ethyl 3-amino-2-methylbenzoate was used instead of 
ethyl 3-aminobenzoate to give ethyl 2-methyl-3-piperazin-1-y!benzoate. 

[0339] 1 H-NMR (CDCI 3 ) 5: 1.39 (3H, t, J = 7.1 Hz), 2.50 (3H, s), 2.89 (4H, m), 3.07 (4H, m), 4.36 (2H, q, J = 7.1 Hz), 
7.21 (2H,m), 7.51 (1H, m) 
[0340] EIMS (M/Z): 248 (M+) 

[0341] (b) Step (b) of Example 1 was repeated, except that the compound prepared just above in step (a) was used 
instead of ethyl 3-piperazin-1 -ylbenzoate to give ethyl 3-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]-2-methylbenzoate. 
[0342] 1H-NMR (CDCI 3 ) 8: 1 .38 (3H, t, J = 7.1 Hz), 2.32 (4H, m), 2.48 (3H, s), 2.59 (4H, m), 2.92 (4H, m), 4.03 (1 H, 
t, J = 7.6 Hz), 4.35 (2H, q, J - 7.1 Hz), 7.18 - 7.30 (12H, m), 7.52 (1H, m) 

[0343] (c) The hydrolysis of an ester was carried out in the same manner as in step (c) of Example 1 , except that 
the compound prepared just above in step (b) was used. Thus, 3-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]-2-methyl- 
benzoic acid was prepared. 

[0344] 1 H-NMR (CDCI 3 ) 5: 2.50 (3H, s), 2.77 (4H, m), 3.00 (4H, m), 3.62 (4H, m), 4.00 (1 H, t, J = 7.9 Hz), 7.28 (12H, 
m), 7.74 (1 H, dd, J = 1 .1 , 7.5 Hz) 
[0345] TSIMS (M/Z): 415 (M+H) + 

[0346] (d) Step (d) of Example 1 was repeated, except that the compound prepared just above in step (c) was used 
instead of 3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-2-methylbenzoic acid and N-isopropylcyclohexylamine was used 
instead of N-methylbenzylamine. Thus, the title compound was prepared. 

[0347] 1 H-NMR (CDCI 3 ) 5: 0.96 - 1.68 (16H, m), 2.23 (3H, brs), 2.30 - 3.20 (13H, m), 3.49 - 3.72 (1H, m), 4.02 (1H, 
t, J = 7.7 Hz), 6.81 (1H, dd, J = 1.1, 7.8 Hz), 7.00 (1H, d, J = 7.8 Hz), 7.21 (11 H, m) 
[0348] FABMS (M/Z): 538 (M+H)+ 

Example 54: N-Benzyl-N-cyclohexyl-3-[4-(3,3-diphenyM -propyl)piperazin-1 -yl]-2-methylbenzamide 

[0349] The procedure of Example 53 was repeated, except that N-cyclohexylbenzylamine was used instead of N- 
isopropylcyclohexylamine. Thus, the title compound was prepared. 

[0350] 1 H-NMR (CDCI 3 ) 5: 0.96 - 1 .90 (1 OH, m), 2.30 (3H, brs), 2.35 (4H, m), 2.59 (4H, m), 2.92 (4H, m), 3.37 + 4.45 
(1H, m), 4.03 (1H, t, J = 7.4 Hz), 4.32 - 4.82 (2H, m), 6.90 - 7.42 (18H, m) 
[0351] TSIMS (M/Z): 586 (M+H) + 

Example 55: N-Allyl-N-cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-2-methylbenzamide 

[0352] The procedure of Example 53 was repeated, except that N-allylcyclohexylamine was used instead of N-iso- 
propylcyclohexylamine. Thus, the title compound was prepared. 

[0353] 1 H-NMR (CDCI 3 ) 5: 1 .00 - 1 .85 (10H, m), 2.17 + 2.22 (3H, brs X 2), 2.36 (4H, m), 2.59 (4H, m), 2.93 (4H, m), 
3.27 + 4.47 (1H, m), 3.62 - 4.20 (3H, m), 4.83-5.29 (2H, m), 5.56 - 6.07 (1H, m), 6.85 (1H, d, J = 7.5 Hz), 7.02 (1H, 
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m), 7.12- 7.19 (11H, m) 

[0354] TSIMS (M/Z): 536 (M+H) + 

Example 56: N-Allyl-N-cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-2-methoxybenzamide 

5 

[0355] Step (a) of Example 46 was repeated, except that 3-aminosalicylic acid was used instead of 3-amino-4-meth- 
oxybenzoic acid. Step (b) of Example 46 was then repeated, except that N-allylcyclohexylamine was used instead of 
N-isopropylcyclohexylamine. Thus, the title compound was prepared. 

[0356] 1 H-NMR (CDCI 3 ) 5: 1 .15 - 1 .50 (10H, m), 2.25 - 2.35 (4H, m), 2.58 (4H, brs), 3.32 (4H, brs), 3.72 (1H, brs), 
10 3.83 (3H, s), 3.92 (1H, brs), 4.03 (1H, m), 4.85 - 6.00 (4H, m), 6.80 (1H, m), 6.90 (1H, m), 7.18 (1H, m), 7.23 - 7.33 
(10H, m) 

[0357] TSIMS (M/Z): 552 (M+H) + 

Example 57: N-Benzyl-N-cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-2-methoxybenzamide 

15 

[0358] The procedure of Example 56 was repeated, except that N-cyclohexylbenzylamine was used instead of N- 
allylcyclohexylamine. Thus, the title compound was prepared. 

[0359] 1 H-NMR (CDCI 3 ) 5: 1.15 - 1.60 (10H, m), 2.25 - 2.42 (4H, m), 2.54 (4H, brs), 3.32 (2H, t, J = 6.6 Hz), 3.45 
(2H, t, J = 6.6 Hz), 3.64 (1H, brs), 3.87 (3H, s), 4.05 (1H, t, J = 6.6 Hz), 4.50 (2H, m), 7.15 - 7.45 (18H, m) 
20 [0360] TSIMS (M/Z): 602 (M+H) + 

Example 58: N-Allyl-2-chloro-N-cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1-yl]benzamide 

[0361 ] Step (a) of Example 46 was repeated, except that 3-amino-2-chlorobenzoic acid was used instead of 3-am ino- 
25 4-methoxybenzoic acid. Step (b) of Example 46 was then repeated, except that N-allylcyclohexylamine was used 
instead of N-isopropylcyclohexylamine. Thus, the title compound was prepared. 

[0362] 1 H-NMR (CDCI 3 ) 6: 0.90 - 1 .86 (10H, m), 2.29 (4H, m), 2.58 (4H, m), 2.96 - 3.19 (4H, m), 3.70 + 4.20 (2H, 
m), 4.02 (1H, t, J = 7.4 Hz), 4.40 (1H, m), 4.87 - 5.33 (2H, m), 5.65 - 6.04 (1H, m), 6.90 (1H, m), 7.04 (1H, m), 7.20 
(11H,m) 

30 [0363] TSIMS (M/Z): 558 (M+H)+ 

Example 59: N-Allyl-N-cyc!ohexyl-5-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-2-fluorobenzamide 

[0364] (a) 2-Fluoro-5-nitrobenzoic acid (1 .85 g) was dissolved in ethanol (30 ml). Concentrated sulfuric acid (1 .0 ml) 
35 was added to the solution, and the mixture was stirred at 65°C overnight. The solvent was removed from the reaction 

solution by distillation under the reduced pressure, and the residue was adjusted to pH 7 by the addition of a saturated 

aqueous sodium hydrogencarbonate solution, followed by extraction with ethyl acetate. The organic layer was dried 

over anhydrous magnesium sulfate, and the solvent was then removed by distillation under the reduced pressure to 

give 1 .79 g (84.3%) of ethyl 2-fluoro-5-nitrobenzoate. 
40 [0365] 1 H-NMR (CDCI 3 ) S: 1 .44 (3H, t, J = 7.2 Hz), 4.45 (2H, q, J = 7.2 Hz), 7.33 (1H, t, J = 9.1 Hz), 8.41 (1H, ddd, 

J = 2.9, 3.9, 9.1 Hz), 8.85 (1H, dd, J = 2.9, 6.2 Hz) 

[0366] TSIMS (M/Z): 213 (M ) 

[0367] (b) Ethyl 2-fluoro-5-nitrobenzoate (0.63 g) was dissolved in ethanol (10 ml), and 10% Pd-C (0.064 g) was 
added to the solution. The mixture was subjected to catalytic reduction at room temperature for 7 hr. The reaction 
45 solution was filtered through Celite, and was washed with ethanol. The solvent was then removed by distillation under 
the reduced pressure to give 0.55 g (100%) of ethyl 5-amino-2-fluorobenzoate. 

[0368] 1 H-NMR (CDCI 3 ) 5: 1 .39 (3H, t, J = 7.1 Hz), 3.65 (2H, brs), 4.37 (2H, q, J = 7.1 Hz), 6.80 (1H, m), 6.93 (1H, 

m), 7.20(1 H, m) 

[0369] EIMS (M/Z): 1 83 (M + ) 

so [0370] (c) Steps (a) to (c) of Example 1 were repeated, except that the compound prepared just above in step (b) 
was used instead of ethyl 3-aminobenzoate. Step (d) of Example 1 was then repeated, except that N-allylcyclohexy- 
lamine was used instead of N-methylbenzylamine. Thus, the title compound was prepared. 

[0371] 1 H-NMR (CDC1 3 ) 5: 1 .05 (1 OH, m), 2.32 (4H, m), 2.57 (4H, m), 3.14 (4H, m), 3.40 + 4.42 (1 H, m), 3.79 + 4.13 
(2H, m), 4.02 (1H, m), 4.91 - 5.29 (2H, m), 5.63 - 6.00 (1H, m), 6.80 - 6.99 (3H t m), 7.24 (10H, m) 
55 [0372] TSIMS (M/Z): 540 (M+H) + 
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Example 60: N-Benzyl-N-cyclohexyl-5-[4-(3,3-diphenyM-propyl)piperazin-1 -yl]-2-fluorobenzamide 

[0373] Step (c) of Example 59 was repeated, except that N-cyclohexylbenzylamirie was used instead of N-allylcy- 
clohexylamine. Thus, the title compound was prepared. 

[0374] 1 H-NMR (CDCI 3 ) 5: 1 .00 - 1 .80 (1 OH, m), 2.31 (4H, m), 2.53 (4H, m), 2.93 - 3.1 6 (4H, m), 3.50 (1 H, m), 4.00 
(1H, m), 4.41 - 4.95 (2H, m), 6.80 - 7.41 (18H, m) 
[0375] TSIMS (M/Z): 590 (M+H) + 

Example 61 : N-Cyclohexyl-5-[4-(3,3-diphenyl-1 -propyl)piperazin-1-yl]-N-methyl-2-methylbenzamide 

[0376] Steps (a) and (b) of Example 59 were repeated, except that 2-methyl-5-nitrobenzoic acid was used instead 
of 2-fluoro-5-nitrobenzoic acid. Step (c) of Example 59 was then repeated, except that N-methylcyclohexylamine was 
used instead of N-allylcyclohexylamine. Thus, the title compound was prepared. 

[0377] 1 H-NMR (CDCI 3 ) 5: 1.00 - 1.09 (1H, m), 1.44 - 1.83 (9H, m), 2.16 + 2.18 (3H, s), 2.28 - 2.33 (4H, m), 2.56 
(4H, brs), 2.65 + 2.98 (3H, s), 3.15 (4H, brs), 3.25 + 4.61 (1H, m), 3.99 - 4.03 (1H, m), 6.64 + 6.69 (1 H, d, J - 2.7 Hz), 
6.81 + 6.84 (1H, dd, J = 2.7, 8.5 Hz), 7.05 - 7.09 (1H, m), 7.15 - 7.21 (2H, m), 7.24-7.30 (8H, m) 
[0378] EIMS (M/Z): 509 (M + ) 

Example 62: N-Benzyl-5-[4-(3,3-diphenyM -propyl)piperazin-1 -yl]-N-isopropyl-2-methylbenzamide 

[0379] The procedure of Example 61 was repeated, except that N-benzyl-N-isopropylamine was used instead of N- 
methylcyclohexylamine. Thus, the title compound was prepared. 

[0380] 1 H-NMR (CDCI 3 ) 5: 1 .04 (4H, d, J = 6.8 Hz), 1 .25 (2H, brs), 2.19 + 2.27 (3H, s), 2.28 - 2.35 (4H, m), 2.47 + 
2.57 (4H, brs), 2.93 + 3.16 (4H, brs), 3.89 + 4.74 (1H, m), 3.97-4.03 (1H, m), 4.30 + 4.57 + 4.84 (2H, s + d, J = 15.5 
Hz), 6.60 + 6.74 (1H, d, J = 2.6 Hz), 6.73 + 6.85 (1H, dd, J = 2.6, 8.5 Hz), 7.00 + 7.10 (1H, d, J = 8.5 Hz), 7.12 + 7.42 
(2H, d, J = 7.3 Hz), 7.15 - 7.34 (13H, m) 
[0381] EIMS (M/Z): 545 (M + ) 

Example 63: N-Allyl-N-cyc!ohexyl-5-[4-(3,3-diphenyM -propyl)piperazin-1 -yl]-2-methylbenzamide 

[0382] The procedure of Example 61 was repeated, except that N-allylcyclohexylamine was used instead of N-meth- 
ylcyclohexylamine. Thus, the title compound was prepared. 

[0383] 1 H-NMR (CDCI 3 ) 5: 0.99 - 1.84 (10H, m), 2.16 + 2.20 (3H, s), 2.29 - 2.33 (4H, m), 2.57 (4H, brs), 3.13 (4H, 
brs), 3.14 + 3.70 (1H, m), 3.29 + 4.45 (1H, m), 3.95 + 4.18 (1H, dd, J = 5.7, 15.4 Hz), 4.00 (1H, t, J - 7.4 Hz), 4.90 + 
5.25 (1H, d, J = 17.3 Hz), 4.99 + 5.14 (1H, d, J = 10.2 Hz), 5.63 + 5.99 (1H, m), 6.66 (1H, d, J = 2.4 Hz), 6.80 + 6.84 
(1H, dd , J = 2.4, 8.4 Hz), 7.03 + 7.07 (1H, d, J = 8.4 Hz), 7.15 - 7.19 (2H, m), 7.24-7.30 (8H, m) 
[0384] TSIMS (M/Z): 536 (M+H) + 

Example 64: N-Benzyl-N-cyclohexyl-5-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-2-methylbenzamide 

[0385] The procedure of Example 61 was repeated, except that N-cyclohexylbenzylamine was used instead of N- 
methylcyclohexylamine. Thus, the title compound was prepared. 

[0386] 1 H-NMR (CDCI 3 ) 5: 0.88 - 1 .85 (1 OH, m), 2.18 + 2.27 (3H, s), 2.32 - 2.33 (4H, m), 2.45 + 2.58 (4H, brs), 2.90 
+ 3.16 (4H, brs), 3.97 - 4.03 (1 H, m), 3.39 + 4.50 (1 H, m), 4.32 + 4.58 + 4.88 (2H, m), 6.58 + 6.73 (1 H, d, J = 2.5 Hz), 
6.72 + 6.86 (1 H, dd, J = 2.5, 8.5 Hz), 6.99 + 7.10 (1 H, d, J = 8.5 Hz), 7.15 - 7.33 (13H, m), 7.11 + 7.40 (2H, d, J = 7.0 Hz) 
[0387] TSIMS (M/Z): 586 (M+H) + 

Example 65: N-Cyclohexyl-5-[4-(3,3-diphenyM -propyl)piperazin-1 -yl]-N-isopropyl-2-methylbenzamide 

[0388] The procedure of Example 61 was repeated, except that N-isopropylcyclohexylamine was used instead of N- 
methylcyclohexylamine. Thus, the title compound was prepared. 

[0389] 1 H-NMR (CDCI3) 5: 0.88 - 0.99 (1H, m), 1.05 (1H, d, J = 6.6 Hz), 1.10 (1H, d, J = 6.6 Hz), 1.24- 1.28 (2H, 
m), 1 .45 - 1 .85 (7H, m), 1 .55 (4H, t, J = 6.6 Hz), 2.20 (3H, s), 2.30 - 2.34 (4H, m), 2.58 (4H, brs), 2.69 (1 H, m), 2.99 + 
3.15 (1 H, m), 3.15 (4H, brs), 3.52 + 3.69 (1 H, m), 4.00 (1 H, t, J = 7.5 Hz), 6.59 + 6.61 (1 H, d, J = 2.5 Hz), 6.79 - 6.82 
(1H, d, J = 8.5 Hz), 7.15 - 7.23 (2H, m), 7.24 - 7.30 (8H, m) 
[0390] TSIMS (M/Z): 538 (M+H) + 
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Example 66: N-Benzyl-2-chloro-N-cyc!ohexyl-5-[4-(3,3-diphenyl-1-propyl)piperazin-1 -yljbenzamide 

[0391] Steps (a) to (c) of Example 1 were repeated, except that ethyl 5-amino-2-chlorobenzoate was used Instead 
of ethyl 3-aminobenzoate. Step (d) of Example 1 was then repeated, except that N-cyclohexylbenzylamine was used 
instead of N-methylbenzylamine. Thus, the title compound was prepared. 

[0392] 1 H-NMR (CDCI 3 ) 8: 0.92 - 1 .05 (2H, m), 1 .25 - 1 .99 (8H, m), 2.26 - 2.35 (4H, m), 2.43 + 2.56 (4H, brs), 2.87 
+ 2.94 + 3.18 (4H, brs), 3.37 + 4.52 (1H, m), 3.99 - 4.03 (1H, m), 4.35 + 4.50 + 4.98 (2H, d, J - 15.8 Hz), 6.50 + 6.78 
(1H, d, J = 3.0 Hz), 6.70 + 6.86 (1H, dd, J = 3.0, 8.9 Hz), 7.09 + 7.43 (2H, d, J = 7.3 Hz), 7.10-7.33 (14H, m) 
[0393] TSIMS (M/Z): 606 (M+H) + 

Example 67: N-Allyl-2-chloro-N-cyclohexyl-5-[4-(3,3-diphenyM -propyl)piperazin-1 -yljbenzamide 

[0394] The procedure of Example 66 was repeated, except that N-allylcyclohexylamine was used instead of N-cy- 
clohexylbenzylamine. Thus, the title compound was prepared. 

[0395] 1 H-NMR (CDCI 3 ) 8: 0.98 - 1.13 (2H, m), 1.26 - 1.57 (3H, m), 1.66 - 1.91 (5H, m), 2.29 - 2.33 (4H, m), 2.26 
(4H, brs), 3.17 (4H, brs), 3.27 + 4.45 (1H, m), 3.63 - 3.84 (1H, m), 3.94 + 4.20 (1 H, dd, J = 5.6, 15.7 Hz), 4.01 (1H, t, 
J = 7.3 Hz), 4.92 + 5.30 (1 H, d, J = 17.2 Hz), 4.99 + 5.15 (1 H, d, J = 10.4 Hz), 5.67 + 5.98 (1 H, m), 6.71 (1H, d, J = 
2.9 Hz), 6.80 + 6.84 (1H, dd, J - 2.9, 8.8 Hz), 7.15 - 7.30 (11 H, m) 
[0396] FABMS (M/Z): 556 (M+H)+ 

Example 68: N-Allyl-N-c^clohexyl-S-^-p.S-diphenyM -propyl)piperazin-1 -yl]-2-isopropylbenzamide 

[0397] (a) 2-lsopropyl-5-nitrobenzoic acid was synthesized using 4-nitrocumene by the method described in Roczniki 
Chemii, vol. 31, 1207 (1957). 

[0398] 1 H-NMR (CD 3 OD) 5: 1.30 (6H, d, J = 6.8 Hz), 3.87-3.96 (1H, m), 7.72 (1H, d, J = 8.6 Hz), 8.31 (1H, dd, J = 
2.5, 8.6 Hz), 8.56 (1H, d, J = 2.5 Hz) 
[0399] EIMS (M/Z): 209 (M+) 

[0400] (b) Steps (a) and (b) of Example 59 were repeated, except that the compound prepared just above in step 
(a) was used instead of 2-fluoro-5-nitrobenzoic acid. Step (d) of Example 1 was then repeated, except that N-allylcy- 
clohexylamine was used instead of N-methylbenzylamine. Thus, the title compound was prepared. 
[0401] 1 H-NMR (CDCI 3 ) S: 1.00 - 1.84 (10H, m), 1.18 (3H, d, J = 7.1 Hz), 1.20 (3H, d, J = 7.1 Hz), 2.27 - 2.36 (4H, 
m), 2.58 (4H, brs), 2.77 - 2.91 (1H, m), 3.15 (4H, brs), 3.16 + 3.71 (1 H, m), 3.31 + 4.42 (1H, m), 3.97 + 4.15 (1H, dd, 
J = 5.7, 15.5 Hz), 3.99 (1H, t, J = 7.2 Hz), 4.95 + 5.24 (1H, dd, J - 1.4, 17.2 Hz), 5.00 + 5.14 (1H, dd, J = 1 .4, 10.3 
Hz), 5.65 + 5.99 (1 H, m), 6.59 + 6.60 (1 H, d, J = 2.8 Hz), 6.88 + 6.92 (1 H, dd, J = 2.8, 8.7 Hz), 7.1 5 - 7.30 (11 H, m) 
[0402] FABMS (M/Z): 564 (M+H) + 

Example 69: N-Benzyl-N-cyclohexyl-5-[4-(3,3-diphenyl-1 -propy l)piperazin-1 -yl]-2-isopropylbenzamide 

[0403] The procedure of Example 68 was repeated, except that N-cyclohexylbenzylamine was used instead of N- 
allylcyclohexylamine. Thus, the title compound was prepared. 

[0404] 1 H-NMR (CDCI 3 ) 5: 0.94 - 1.90 (10H, m), 1.19 (3H, d, J = 6.8 Hz), 1.24 (3H, d, J = 6.8 Hz), 2.28 - 2.33 (4H, 
m), 2.47 + 2.60 (4H, brs), 2.86 + 3.1 8 (4H, brs), 2.90 + 2.99 (1 H, m), 3.41 + 4.48 (1 H, m), 4.00 (1 H, t, J = 7.6 Hz), 4.33 
+ 4.64 + 4.80 (2H, s + d, J = 1 5.4 Hz), 6.53 + 6.67 (1 H, d, J - 2.6 Hz), 6.80 + 6.94 (1 H, dd, J - 2.6, 8.8 Hz), 7.13 - 7.40 
(16H, m) 

[0405] FABMS (M/Z): 614 (M+H) + 

Example 70: N-Benzyl-N-cyclohexyl-5-[4-(3,3-diphenyl-1 -propy l)piperazin-1 -yl]-2-methoxybenzamide 

[0406] (a) Step (a) of Example 46 was repeated, except that 3-aminosalicylic acid was used instead of 3-amino- 
4-methoxybenzoic acid. Thus, ethyl 3-aminosalicylate was prepared. 

[0407] 1 H-NMR (CDCI 3 ) 5: 1 .41 (3H, t, J = 7.2 Hz), 2.98 (2H, brs), 4.39 (2H, q, J = 7.2 Hz), 6.83 (1 H, d, J = 8.8 Hz), 
6.90 (1H, dd, J = 2.9, 8.8 Hz), 7.20 (1H, dd, J = 2.9 Hz), 10.30 (1H, brs) 
[0408] EIMS (M/Z): 181 (M + ) 

[0409] (b) The compound (7.25 g) prepared just above in step (a) was dissolved in dichloromethane (200 ml). Sodium 
hydrogencarbonate (1 0.08 g) and benzyloxycarbonyl chloride (6.28 ml) was added at 0°C to the solution. The mixture 
was stirred for 30 min. A 0. 1 mol/liter aqueous citric acid solution was added to the reaction solution. The mixture was 
extracted with dichloromethane, followed by washing with saturated brine. The organic layer was dried over anhydrous 
magnesium sulfate, and the solvent was then removed by distillation under the reduced pressure. The precipitated 
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crystal was collected by filtration, was washed with hexane, and was then dried under the reduced pressure to give 
10.12 g (80.0%) of ethyl 3-(N-benzyloxycarbonyl)aminosalicylate. 

[0410] 1 H-NMR (CDCI 3 ) 5: 1 .41 (3H, t, J = 7.1 Hz), 4.41 (2H, q, J = 7.1 Hz), 5.20 (2H, s), 6.55 (1H, brs), 6.94 (1H, 
d, J = 8.8 Hz), 7.32 - 7.45 (6H, m), 7.87 (1H, brs), 10.66 (1H, s) 

5 [0411] TSIMS (M/Z): 316 (M+H)+ 

[0412] (c) The compound (3.1 5 g) prepared just above in step (b) was dissolved in acetone (40 ml), and potassium 
carbonate (6.91 g) and methyl iodide (6.23 ml) were added to the solution. The mixture was heated under reflux for 8 
hr. The reaction solution was cooled to room temperature, and the cooled solution was filtered. The filtrate was then 
concentrated under the reduced pressure. The residue was extracted with ethyl acetate, followed by washing with 

10 water and saturated brine. The organic layer was dried over anhydrous magnesium sulfate, and the solvent was then 
removed by distillation under the reduced pressure. The precipitated crystal was collected by filtration, was washed 
with hexane, and was then dried under the reduced pressure to give 2.54 g (77.0%) of ethyl 3-(N-benzyloxycarbonyl) 
amino-6-methoxybenzoate. 

[0413] 1 H-NMR(CDCI 3 )S:1.36(3H,t, J =7.1 Hz), 3.88 (3H, s), 4.34 (2H, q, J •= 7.1 Hz), 5.20 (2H, s), 6.61 (1H,brs), 
15 6.94 (1H, d, J = 9.0 Hz), 7.32 - 7.41 (5H, m), 7.61 (1H, brs), 7.69 (1H, d, J = 2.6 Hz) 
[0414] TSIMS (M/Z): 330 (M+H)+ 

[0415] (d) The compound (2.31 g) prepared just above in step (c) was dissolved in anhydrous ethanol (70 ml), and 
10% Pd-C (0.23 g) was added to the solution. The mixture was subjected to catalytic reduction at room temperature 
overnight. The reaction solution was filtered through Celite, and was then washed with ethanol. The filtrate was con- 
20 centrated under the reduced pressure. The residue was purified by column chromatography on silica gel (hexane : 
ethyl acetate =1 : 1) to give 1.31 g (96.0%) of ethyl 3-amino-6-methoxybenzoate. 

[0416] 1 H-NMR (CDCI 3 ) 5: 1.37 (3H, t, J = 7.1 Hz), 3.83 (3H, s), 4.34 (2H, q, J = 7.1 Hz), 6.81 - 6.82 (2H, m), 7.15 
(1H, dd, J = 1.0, 2.5 Hz) 
[0417] EIMS (M/Z): 1 95 (M + ) 

25 [0418] (e) Steps (a) to (d) of Example 1 were repeated, except that the compound prepared just above in step (d) 
was used and N-cyclohexylbenzylamine was used instead of N-methylbenzylamine. Thus, the title compound was 
prepared. 

[0419] 1 H-NMR (CDCI3) 6: 0.95 - 1 .83 (10H, m), 2.17 - 2.34 (4H, m), 2.49 + 2.59 (4H, brs), 2.91 + 3.12 (4H, brs), 
2.43 + 4.36 (1 H, m), 3.75 + 3.82 (3H, s), 3.98 - 4.03 (1 H, m), 4.50 + 4.97 (2H, d, J = 15.9 Hz), 6.64 + 6.87 (1 H, d, J = 
30 2.8 Hz), 6.73 + 6.86 (1H, d, J = 9.0 Hz), 6.78 + 6.93 (1H, dd, J - 2.8, 9.0 Hz), 7.11 + 7.40 (2H, d, J = 6.8 Hz), 7.15 - 
7.32 (13H, m) 

[0420] TSIMS (M/Z): 602 (M+H) + 

Example 71 : N-Cyclohexyl-5-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-2-methoxy-N-methylbenzamide 

35 

[0421 ] Step (e) of Example 70 was repeated , except that N-methylcycIohexy famine was used instead of N-cyclohex- 
ylbenzylamine. Thus, the title compound was prepared. 

[0422] 1 H-NMR (CDCI 3 ) 6: 0.98 -1.11 (2H, m), 1 .33 - 1 .51 (4H, m), 1 .67 - 1 .81 (4H, m), 2.28 - 2.32 (4H, m), 2.57 
(4H, brs), 2.67 + 2.96 (3H, s), 3.1 0 (4H, brs), 3.27 + 4.58 (1 H, m), 3.75 + 3.76 (3H, s), 4.01 (1 H, t, J = 7.2 Hz), 6.77 - 
40 6.83 (2H, m), 6.86 - 6.91 (1H, m), 7.15 - 7.21 (2H, m), 7.24 - 7.52 (8H, m) 
[0423] TSIMS (M/Z): 526 (M+H) + 

Example 72: N-Cyclohexyl-5-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-N-isopropyl-2-methoxybenzamide 

45 [0424] Step (e) of Example 70 was repeated, except that N-isopropylcyclohexylamine was used instead of N-cy- 
clohexyibenzylamine. Thus, the title compound was prepared. 

[0425] 1 H-NMR (CDCI 3 ) 8: 0.88 - 1.02 (2H, m), 1.12 (1H, d, J = 6.7 Hz), 1.25 - 1.27 (2H, m), 1.42 - 1.47 (1H, m), 
1 .52 (3H, dd, J = 2.2, 6.7 Hz), 1 .63 - 1 .68 (5H, m), 1 .83 (1 H, m), 2.31 - 2.35 (4H, m), 2.59 (5H, brs), 2.95 - 3.22 (1 H, 
m), 3.11 (4H, brs), 3.50 + 3.70 (1H, m), 3.75 (3H, s), 4.01 (1H, t, J = 7.3 Hz), 6.74 (1H, d, J = 2.9 Hz), 6.79 (1H, d, J = 
50 9.0 Hz), 6.83 - 6.88 (1H, m), 7.15 - 7.20 (2H, m), 7.25 - 7.30 (8H, m) 
[0426] TSIMS (M/Z): 554 (M+H) + 

Example 73: N-Benzyl-5-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-N-isopropyl-2-methoxybenzamide 

55 [0427] Step (e) of Example 70 was repeated, except that N-isopropylbenzylamine was used instead of N-cyclohex- 
ylbenzylamine. Thus, the title compound was prepared. 

[0428] 1 H-NMR (CDCI 3 ) 5: 1 .01 + 1 .04 (4H, d, J - 6.9 Hz), 1 .22 - 1 .25 (2H, m), 2.29 - 2.34 (4H, m), 2.50 + 2.58 (4H, 
brs), 2.94 + 3.11 (4H, brs), 3.76 + 3.82 (3H, s), 3.92 4- 4.76 (1H, m), 4.00 - 4.03 (1H, m), 4.33 + 4.50 + 4.92 (2H, m), 
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6.67 + 6.87 (1H, d, J = 3.0 Hz), 6.74 + 6.85 (1H, d, J = 8.9 Hz), 6.79 + 6.92 (1H, dd, J = 3.0 t 8.9 Hz), 7.13 + 7.41 (2H, 
d, J = 6.9 Hz), 7.14 - 7.33 (13H, m) 
[0429] TSIMS (M/Z): 562 (M+H) + 

5 Example 74: N-Benzyl-N-cyclohexyl-5-[4-(3,3-^^ 

[0430] (a) Ethyl 3-(N-benzyloxycaroonyl)amino-6-isopropyloxybenzoate was prepared using the compound pre- 
pared in step (b) of Example 70 and isopropanol according to the method described in Japanese Patent Laid-Open 
No. 48663/1996. 

10 [0431] 1 H-NMR (CDCI 3 ) 5: 1 .34 (6H, d, J = 6.1 Hz), 1.36 (3H, t, J = 7.1 Hz), 4.33 (2H, q, J = 7.1 Hz), 4.51 (2H, dq, 
J = 6.1 Hz), 4.94 (1 H, m), 5.1 9 (2H, s), 6.66 (1 H, brs), 6.94 (1 H, d, J = 9.0 Hz), 7.32 - 7.41 (5H, m), 7.62 - 7 63 (1 H, m) 
[0432] TSIMS (M/Z): 358 (M+H)+ 

[0433] (b) The compound (1 .72 g) prepared just above in step (a) was dissolved in anhydrous ethanol (48 ml), and 
10% Pd-C (0.17 g) was added to the solution. The mixture was subjected to catalytic reduction at room temperature 
15 for 4 hr. The reaction solution was filtered through Celite, followed by washing with ethanol. The filtrate was concentrated 
under the reduced pressure. The residue was purified by column chromatography on silica gel (hexane : ethyl acetate 
= 1 : 1) to give 0.92 g (86.0%) of ethyl 3-amino-6-isopropyloxybenzoate. 

[0434] 1 H-NMR (CDCI 3 ) 5: 1 .30 (6H, d, J = 6.1 Hz), 1.38 (3H, t, J = 7.2 Hz), 4.34 (2H, q, J = 7.2 Hz), 4.37 (1H, dq, 
J = 6.1 Hz), 6.77 (1H, dd, J - 2.9, 8.6 Hz), 6.84 (1H, d, J = 8.6 Hz), 7.10 (1H, d, J = 2.9 Hz) 
20 [0435] EIMS (M/Z): 223 (M + ) 

[0436] (c) Steps (a) to (d) of Example 1 were repeated, except that the compound prepared just above in step (b) 
was used and N-benzylcyclohexylamine was used instead of N-methylbenzylamine. Thus, the title compound was 
prepared. 

[0437] 1 H-NMR (CDCI 3 ) 5: 0.87 - 0.96 (2H, m), 1 .19 - 1 .86 (8H, m), 1.32 + 1 .35 (6H, d, J = 6.1 Hz), 2.25 - 2.34 (4H, 
25 m), 2.49 + 2.59 (4H, brs), 2.89 4- 3.12 (4H, brs), 3.44 + 4.51 (1 H, m), 4.01 (1 H, t, J = 7.6 Hz), 4.26 + 4.33 + 4.39 + 5.20 
(2H, s + d, J - 16.1 Hz), 6.61 - 6.92 (3H, m), 7.10 + 7.43 (2H, d, J = 7.1 Hz), 7.14 - 7.31 (13H, m) 
[0438] TSIMS (M/Z): 630 (M+H) + 

Example 75: N-Allyl-2-cyano-N<yclohexyl-5-[4-(3,3-diphenyl-1-propyl)piperazin-1 -yl]benzamide 

30 

[0439] (a) Ethyl 2-amino-5-bromobenzoate was prepared in the same manner as in step (a) of Example 59, except 
that 2-amino-5-bromobenzoic acid was used as the starting compound. 

[0440] 1H-NMR (CDCI 3 ) 5: 1.39 (3H,t, J = 7.1 Hz), 4.33 (2H, q, J = 7.1 Hz), 6.56 (1H, d, J = 8.8 Hz), 7.32 (1H, dd, 
J - 2.4, 8.8 Hz), 7.97 (1 H, d, J = 2.4 Hz) 
35 [0441] EIMS (M/Z): 243 (M)" 

[0442] (b) Ethyl 2-cyano-5-bromobenzoate was prepared using the compound prepared just above in step (a) ac- 
cording to the method described in J. Med. Chem, vol. 35, 4613 (1992). 

[0443] 1 H-NMR (CDCI 3 ) 6: 1.47 (3H, t, J = 7.2 Hz), 4.48 (2H, q, J - 7.2 Hz), 7.66 (1H, d, J = 8.5 Hz), 7.80 (1H, dd, 
J = 2.1, 8.5 Hz), 8.29 (1H, d, J - 2.1 Hz) 
40 [0444] TSIMS (M/Z): 253 (M)' 

[0445] (c) Ethyl 2-cyano-5-[4-(3,3-diphenyM -propyl)piperazin-1 -yljbenzoate was prepared using the compound pre- 
pared just above in step (b) and 4-(3,3-diphenyl-1 -propyl)piperazine according to the method described in Tetrahedron 
Lett., Vol. 38, 6359 (1997). 

[0446] 1 H-NMR (CDCI 3 ) 5: 1 .44 (3H, t, J = 7.2 Hz), 2.25 - 2.30 (2H, m), 2.32 - 2.36 (2H, m), 2.54 (4H, t, J = 5.1 Hz), 
45 3.37 (4H, t, J = 5.1 Hz), 4.03 (1 H, t, J = 7.3 Hz), 4.45 (2H, q, J = 7.2 Hz), 6.96 (1 H, dd, J = 2.8, 8.8 Hz), 7.16 - 7.22 
(2H, m), 7.25 - 7.31 (8H, m), 7.52 (1H, d, J = 2.8 Hz), 7.59 (1H, d, J = 8.8 Hz) 
[0447] TSIMS (M/Z): 454 (M+H) + 

[0448] (d) Steps (c) and (d) of Example 1 were repeated, except that the compound prepared in step (a) of this 
example was used and N-allylcyclohexylamine was used instead of N-methylbenzylamine. Thus, the title compound 
50 was prepared. 

[0449] 1 H-NMR (CDCI 3 ) 5: 1 .04 - 1 .73 (8H, m), 1 .81 - 1 .92 (2H, m), 2.26 - 2.33 (4H, m), 2.52 (4H, brs), 3.30 + 4.07 
(1 H, m), 3.32 (4H, brs), 3.78 + 3.95 (1 H, m), 3.83 + 4.40 (1 H, m), 4.02 (1 H, t, J = 7.3 Hz), 4.96 + 5.32 (1 H, d, J = 17.2 
Hz), 5.04 + 5.18 (1H, d, J = 10.5 Hz), 5.72 + 5.98 (1H, m), 6.72 (1H, d, J = 2.6 Hz), 6.79 + 6.84 (1H, dd, J = 2.6, 8.9 
Hz), 7.15 - 7.30 (10H, m), 7.46 + 7.50 (1H, d, J = 8.9 Hz) 
55 [0450] TSIMS (M/Z): 547 (M+H)+ 
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Example 76: N"Benzyl-2-cyano-N-cyclohexyl-5-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yljbenzamide 

[0451] (a) Step (d) of Example 75 was repeated, except that N-cyclohexylbenzylamine was used instead of N-allyl- 
cyclohexylamine. Thus, the title compound was prepared. 
5 [0452] 1 H-NMR (CDCI 3 ) 5: 0.97 - 1 .97 (1 OH, m), 2.25 - 2.34 (4H, m), 2.39 + 2.54 (4H, t, J = 4.9 Hz), 3.07 + 3.35 (4H, 
t, J = 4.9), 3.40 + 4.50 (1H, m), 3.98 - 4.04 (1H, m), 4.42 + 4.75 (2H, s 4- m), 6.48 + 6.77 (1H, d, J - 2.5 Hz), 6.69 + 
6.86 (1H, dd, J = 2.5, 8.8 Hz), 7.06 - 7.45 (15H, m), 7.41 + 7.54 (1H, d, J = 8.9 Hz) 
[0453] TSIMS (M/Z): 597 (M+H)+ 

10 Example 77: N-Benzyl-N-cyclohexyl-5-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-2-hydroxybenzamide 

[0454] The compound (46 mg) prepared in Example 70 was dissolved in dichloromethane (3.8 ml). A 1 M solution 
(0.23 ml) of boron tribromide in dichloromethane was added to the solution at 0°C. The mixture was stirred at 0°C for 
20 min, and was then stirred at room temperature for 30 min. Water and a saturated aqueous sodium hydrogencar- 
15 bonate solution were added to the reaction solution, and the mixture was extracted with dichloromethane, followed by 
washing with saturated brine. The organic layer was dried over anhydrous magnesium sulfate. The solvent was then 
removed by distillation under the reduced pressure. The residue was developed by preparative TLC (chloroform : 
methanol = 20 : 1) to give the title compound (35 mg). 

[0455] 1 H-NMR (CDCI 3 ) 8: 1 .03 - 1 .12 (1H, m), 1 .26 (2H, q, J = 13.1 Hz), 1 .56 - 1 .62 (3H, m), 1 .78 (2H, d, J = 13.1 
20 Hz), 1 .86 (2H, d, J = 11 .0 Hz), 2.26 - 2.28 (4H, m), 2.44 (4H, brs), 2.78 (4H, brs), 3.99 (1 H, t, J = 7.3 Hz), 4.10 - 4.16 
(1H, m), 4.68 (2H, s), 6.81 (1H, d, J = 2.7 Hz), 6.90 (1H, d, J = 9.0 Hz), 6.95 (1H, dd, J = 2.7, 9.0 Hz), 7.16 - 7.20 (2H, 
m), 7.23 - 7.52 (13H, m), 9.23 (1 H, brs) 
[0456] TSIMS (M/Z): 588 (M+H)+ 

25 Example 78: N-Allyl-N-cyclohexyl-3-{1 (3,3diphenyl-1 -propyl)-1 ,2,3,6-tetrahydropyridin-4-yl]-benzamide 

[0457] (a) 3-Bromobenzoic acid (6.03 g) was dissolved in dichloromethane (30 ml), and thionyl chloride (10.7 ml) 
and N.N-dimethytformamide (1 ml) were added to the solution. The mixture was stirred at room temperature for 30 
min. The solvent was removed by distillation under the reduced pressure to dryness. 2-Amino-2-methyM-propanol 
30 (5.7 ml) was then added thereto, and the mixture was stirred at room temperature for 1 .5 hr. Water was added to the 
reaction solution, and the mixture was extracted with dichloromethane. The organic layer was dried over anhydrous 
magnesium sulfate. The solvent was removed by distillation under the reduced pressure to give 7.03 g (86.2%) of 
3-bromo-N-(2-hydroxy-1 ,1 -dimethylethyl)benzamide. 

[0458] 1 H-NMR (CDCI 3 ) 6: 1 .42 (6H, s), 3.70 (2H, s), 6.15 (1H, brs), 7.30 (1H, t, J = 8.1 Hz), 7.63 (2H, m), 7.85 (1H, 
35 t, J = 1.7 Hz) 

[0459] FABMS (M/Z): 274 (M + ) 

[0460] (b) The compound (7.0 g) prepared just above in step (a) was dissolved in dichloromethane (20 ml), and 
thionyl chloride (5.5 ml) was added to the solution. The mixture was stirred at room temperature for one hr. The solvent 
was removed by distillation under the reduced pressure. A saturated aqueous sodium hydrogencarbonate solution 
40 was then added to the residue, and the mixture was extracted with dichloromethane. The organic layer was dried over 
anhydrous magnesium sulfate. The solvent was then removed by distillation under the reduced pressure to give 5.0 g 
(76.9%) of 2-(3-bromophenyl-4,4-dimethyl-4,5-dihydroxazole. 

[0461] 1 H-NMR (CDCI 3 ) 6: 1.38 (6H, s), 4.08 (2H, s), 7.25 (1H, dd, J = 7.8, 8.0 Hz), 7.58 (1H, ddd, J = 1.2, 2.0, 8.0 
Hz), 7.84 (1 H, ddd, J = 1.2, 1.6, 7.8 Hz), 8.1 1 (1 H, dd, J = 1 .6, 2.0 Hz) 

45 [0462] EIMS (M/Z): 255 (M + ) 

[0463] (c) The compound (2.1 g) prepared just above in step (b) was dissolved in tetrahydrofuran (40 ml). A 1 .6 M 
solution of n-butyl lithium (6.4 ml) was added dropwise to the solution under cooling at -78°C. The mixture was stirred 
at -7B°C for 30 min. N-t-Butoxycarbonyl-4-piperidone (2.0 g) was then added thereto, and the mixture was stirred at 
-78° C for 30 min, and was then stirred at room temperature for 5 hr. Water was added to the reaction solution, and the 

50 mixture was extracted with ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate. The solvent 
was then removed by distillation under the reduced pressure. The residue was purified by column chromatography on 
silica gel (hexane : ethyl acetate = 1 : 1) to give 0.13 g (34.8%) of t-butyl 4-[3-(4,4-dimethyl-4 1 5-dihydroxazol-2-yl) 
phenyl]-4-hydroxypiperidine-1-carboxylate. 

[0464] 1 H-NMR (CDCI 3 ) 5: 1.39 (6H, s), 1.49 (9H, s), 1.72 (2H, m), 2.05 (2H, m), 3.23 (2H, m), 4.06 (2H, m), 4.12 
55 (2H, s), 7.41 (1H, dd, J = 7.6, 7.9 Hz), 7.60 (1H, ddd, J = 1.2, 2.0, 7.9 Hz), 7.85 (1H, ddd, J = 1 .2, 1 .6, 7.6 Hz), 8.04 
(1H, dd, J -1.6, 2.0 Hz) 
[0465] TSIMS (M/Z): 375 (M+H) + 

[0466] (d) The compound (0.05 g) prepared just above in step (c) was dissolved in dichloromethane (2 ml), and 
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trifluoroacetic acid (2 ml) was added dropwise to the solution. The mixture was stirred at room temperature for 5 hr. A 
saturated aqueous sodium carbonate solution was added to the reaction solution, and the mixture was extracted with 
dichloromethane. The organic layer was dried over anhydrous magnesium sulfate. The solvent was then removed by 
distillation under the reduced pressure to give 0.034 g (88.5%) of 4-[3-(4,4-dimethyl-4,5-dihydroxazol-2-yl)phenyl]- 
5 4-hydroxypiperidine. 

[0467] 1 H-NMR (CD 3 OD) 8: 1 .38 (6H, s), 1 .93 (2H, m), 2.25 (2H, m), 3.32 (2H, m), 3.46 (2H, m), 4.20 (2H, s), 7.48 
(1H, m), 7.71 (1H, m), 7.80 (1H, m), 8.07 (1H,m) 
[0468] EIMS (M/Z): 275 (M+H) + 

[0469] (e) The compound (0.46 g) prepared just above in step (d) was dissolved in N,N-dimethyfformamide (5 ml), 
10 and potassium carbonate (0.46 g) and 3,3-diphenylpropyl bromide (0.50 g) were added to the solution. The mixture 
was stirred at room temperature overnight. Water was added to the reaction solution, and the mixture was extracted 
with ethyl acetate. The organic layer was then dried over anhydrous magnesium sulfate. The solvent was then removed 
by distillation under the reduced pressure. The residue was purified by column chromatography on silica gel (hexane : 
ethyl acetate =1 : 1) to give 0.59 g (75.6%) of 4-[3-(4,4-dimethyl-4,5-dihydroxazol-2-yl)phenyl]-1-(3,3-diphenyl-1-pro- 
15 pyl)-4-hydroxypiperidine. 

[0470] 1 H-NMR (CDCI 3 ) 5: 1 .39 (6H, s), 1 .76 (2H, m), 2.18 - 2.44 (6H, m), 2.80 (2H, m), 4.01 (1 H, t, J = 7.2 Hz), 4.11 
(2H, s), 7.1 7 - 7.29 (1 OH, m), 7.39 (1 H, dd, J = 7.7, 7.9 Hz), 7.63 (1 H, d, J = 7.9 Hz), 7.84 (1 H, d, J = 7.7 Hz), 8.1 0 (1 H, brs) 
[0471] TSIMS (M/Z): 275 (M+H)+ 

[0472] (f) The compound (0.46 g) prepared just above in step (e) was dissolved in 1 ,4-dioxane (1 0 ml) and concen- 
20 trated hydrochloric acid (15 ml), and the solution was heated under reflux for one day. Water was added to the reaction 
solution. The precipitated crystal was collected by filtration, and was then dried. The crystal thus obtained as such was 
used in the next reaction without any purification. 

[0473] (g) Step (d) of Example 1 was repeated, except that the compound prepared just above in step (f) was used 
and N-allylcyclohexylamine was used instead of N-methylbenzyl amine. Thus, the title compound was prepared. 
25 [0474] 1 H-NMR (CDCI 3 ) 8: 0.80 - 1 .90 (10H, m), 1.79 (4H, m), 2.54 (2H, m), 2.69 (2H, m), 3.15 (2H, m), 4.02 (1H, t, 
J = 7.2 Hz), 5.12 (2H, m), 5.90 - 6.09 (1H, m), 7.18-7.80 (14H, m) 
[0475] TSIMS (M/Z): 51 9 (M+H)+ 

Example 79: N-Allyl-N-cyclohexyl-3-[1-(3,3-diphenyl-1 -propyl)piperidin-4-yl]benzamide 

30 

[0476] (a) Ethanol (5 ml) and concentrated sulfuric acid (0.2 ml) were added to the crystal (0.1 0 g) prepared in step 
(f) of Example 78, and the mixture was stirred at 100°C overnight. A saturated aqueous sodium hydrogencarbonate 
solution was added to the reaction solution, and the mixture was extracted with ethyl acetate. The organic layer was 
dried over anhydrous magnesium sulfate. The solvent was then removed by distillation under the reduced pressure to 

35 give 0.1 3 g (1 00%) of ethyl 3-[1 (3,3-diphenyl-1 -propyl)-1 ,2,3,6-tetrahydropyridin-4-yl]benzoate. 

[0477] !H-NMR (CDCI 3 ) 5: 1 .40 (3H, t, J,= 7.1 Hz), 2.33-2.43 (4H, m), 2.60 (2H, brs), 2.69 (2H, m), 4.03 (1 H p t, J = 
7.3 Hz), 4.39 (2H, q, J = 7.1 Hz), 6.14 (1H, brs), 7.10 - 7.30 (10H, m), 7.38 (1H, dd, J = 7.7 Hz), 7.57 (1H, d, J = 7.7 
Hz), 7.91 (1H, d, J - 7.7 Hz), 8.07 (1H, brs) 
[0478] TSIMS (M/Z): 426 (M+H) + 

40 [0479] (b) The crystal (0. 1 3 g) prepared just above in step (a) was dissolved in ethanol (1 0 ml). 1 0% Pd-C (0.01 3 g) 
was added to the solution, and the mixture was subjected to catalytic reduction overnight. The reaction solution was 
filtered through Celite, followed by washing with ethanol. The solvent was then removed from the filtrate by distillation 
under the reduced pressure to give 0.08 g (74.9%) of ethyl 3-[1-(3,3-diphenyl-1-propyl)piperidin-4-yl]benzoate. 
[0480] 1 H-NMR (CDCI 3 ) 5: 1.40 (3H, t, J = 7.1 Hz), 1 .84 (4H, m), 2.03 (2H, m), 2.34 (4H, m), 3.04 (2H, m), 4.00 (1H, 

45 m ), 4.38 (1H, m), 7.29 (12H, m), 7.91 (2H, m) 
[0481] TSIMS (M/Z): 428 (M+H) + 

[0482] (c) Steps (c) and (d) of Example 1 were repeated, except that the compound prepared just above in step (b) 
was used and N-allylcyclohexylamine was used instead of N-methylbenzylamine. Thus, the title compound was pre- 
pared. 

50 [0483] 1 H-NMR (CDCI 3 ) 5: 1.00 - 2.04 (14H, m), 2.32 - 2.80 (6H, m), 3.04 (2H, m), 3.49 4- 3.80 (1H, m), 4.02 (3H, 
m), 4.30 (1H, m), 5.13 (2H, m), 5.96 (1H, m), 7.25 (14H, m) 
[0484] TSIMS (M/Z): 521 (M+H)+ 

Example 80: N-Benzyl-N-cyclohexyl-4-[4-(3,3-diphenyl-1-propyl)piperazin-1 -yljbenzamide 

55 

[0485] (a) Ethyl 4-fluorobenzoate (20.1 g) was dissolved in dimethyl sulfoxide (50 ml). Piperazine (31 .1 g) was added 
to the solution, and the mixture was stirred at 120°C for 2 hr. The reaction solution was poured into 1 .2 liters of ice 
water. The precipitated crystal was washed with a mixed solution composed of hexane (500 ml) and diethyl ether (50 
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ml), was collected by filtration, and was dried under the reduced pressure to give 24.3 g (86.8%) of ethyl 4-(piperazin- 
1 -yl)benzoate. 

[0486] 1 H-NMR (CDCI 3 ) 5: 1 .37 (3H, t, J = 7.0 Hz), 3.02 (4H, m), 4.32 (2H, q, J = 7.0 Hz), 6.86 (2H, d, J = 9.0 Hz), 

7.92 (2H, d, J = 9.0 Hz) 

[0487] TSIMS (M/Z): 235 (M+H) + 

[0488] (b) Steps (b) and (c) of Example 1 were repeated, except that the compound prepared just above in step (a) 
was used. Step (d) of Example 1 was then repeated, except that N-benzylcyclohexylamine was used instead of N- 
methylbenzylamine. Thus, the title compound was prepared. 

[0489] 1 H-NMR (CDCI 3 ) 5: 0.96 - 1 .16 (2H, m), 1 .60 (4H, m), 1 .66 - 1 .76 (4H, m), 2.24 - 2.38 (5H, m), 2.53 - 2.60 
(4H, m), 3.20 - 3.28 (4H, m), 4.02 (1H, t, J = 7.1 Hz), 4.64 (2H, brs), 6.87 (2H, brs), 7.15 - 7.40 (17H, m) 
[0490] TSIMS (M/Z): 572 (M+H)+ 

Example 81 : N-Allyl-N-cyclohexyl-4-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]-3-fluorobenzamide 

[0491] (a) Step (a) of Example 59 was repeated, except that 3,4-difluorobenzoic acid was used instead of 2-fluoro- 
5-nitrobenzoic acid. Thus, ethyl 3,4-difluorobenzoate was prepared. 

[0492] 1 H-NMR (CDCI 3 ) 6: 1 .40 (3H, t, J = 7.1 Hz), 4.38 (2H, q, J = 7.1 Hz), 7.21 (1H, m), 7.85 (2H, m) 
[0493] EIMS (M/Z): 1 86 (M+) 

[0494] (b) Step (c) of Example 75 was repeated, exceptthat the compound prepared just above in step (a) was used. 
Thus, ethyl 4-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]-3-fluorobenzoate was prepared. 

[0495] 1 H-NMR (CDCI 3 ) 5: 1 .38 (3H, t, J = 7.1 Hz), 2.35 (4H, m), 2.60 (4H, m), 3.23 (4H, m), 4.04 (1 H, t, J = 7.6 Hz), 
4.35 (2H, q, J = 7.1 Hz), 6.91 (1H, t, J = 8.6 Hz), 7.25 (10H, m), 7.68 (1H, dd, J = 2.0, 13.5 Hz), 7.77 (1H, dd, J - 2.7, 
8.6 Hz) 

[0496] EIMS (M/Z): 446 (M + ) 

[0497] (c) Steps (c) and (d) of Example 1 were repeated, except that the compound prepared just above in step (b) 
was used. Thus, the title compound was prepared. 

[0498] 1 H-NMR (CDCI 3 ) 5: 1.00 - 1.80 (10H, m), 2.33 (4H, m), 2.62 (4H t m), 3.15 (4H, m), 3.40 - 3.70 (1H, m), 3.90 
(2H, brs), 4.03 (1 H, t, J = 7.7 Hz), 5.14 (2H, m), 6.85 (2H, m), 6.85 (1 H, m), 6.92 (1 H, t, J = 8.3 Hz), 7.05 - 7.32 (12H, m) 
[0499] FABMS (M/Z): 540 (M+H) + 

Example 82: N-Allyl-2-chloro-N-cyclohexyl-4-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yljbenzamide 

[0500] The procedure of Example 1 was repeated, except that ethyl 4-amino-2-chlorobenzoate was used instead of 
ethyl 3-aminobenzoate and N-cyciohexylallylamine was used instead of N-benzylmethylamine. Thus, the title com- 
pound was prepared. 

[0501] 1 H-NMR (CDCI 3 ) 5: 0.93 - 1 .84 (10H, m), 0.93 (4H, m), 2.56 (4H, m), 3.23 (4H, m), 3.70 + 4.47 (1 H, m), 3.74 
- 4.24 (3H, m), 4.90 - 5.32 (2H, m), 5.62 - 6.02 (1H, m), 6.70 - 6.89 (3H, m), 7.08 - 7.32 (10H, m) 
[0502] TSIMS (M/Z): 558 (M+H)+ 

Example 83: N-Allyl-N-cyclohexyl-2-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yljbenzamide 

[0503] (a) Step (c) of Example 75 was repeated, except that ethyl 2-bromobenzoate and 4-(3,3-diphenyM -propyl) 

piperazine were used. Thus, ethyl 2-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]benzoate was prepared. 

[0504] 1 H-NMR (CDCI 3 ) 8: 2.23 - 2.38 (4H, m), 2.58 (4H, brs), 3.07 (4H, brs), 3.86 (3H, s), 4.01 (1H t t, J = 7.5 Hz), 

6.98 - 7.04 (1H, m), 7.15 - 7.30 (10H, m), 7.40 (1H, m), 7.71 (1H, dd, J = 1.6, 7.7 Hz) 

[0505] TSIMS (M/Z): 415 (M+H) + 

[0506] (b) Steps (c) and (d) of Example 1 were repeated, except that the compound prepared just above in step (a) 
was used and N-allylcyclohexylamine was used instead of N-methylbenzylamine. Thus, the title compound was pre- 
pared. 

[0507] 1 H-NMR(CDCI 3 )6: 1.31 - 1 .87 (1 OH, m), 2.38 - 2.54 (4H, m), 2.81 (4H, brs), 3.31 (4H, brs), 3.76 - 3.82 (1 H, 
m), 4.01 (1 H, t, J = 6.8 Hz), 4.1 7 - 4.24 (1 H, m), 4.42 (1 H, m), 4.75 + 5.27 (1 H, dd, J = 1 .5, 1 7.0 Hz), 4.84 + 5.1 2 (1 H, 
dd, J = 1 .5, 1 0.5 Hz), 5.57 + 5.96 (1 H, m), 7.16 - 7.29 (14H, m) 
[0508] TSIMS (M/Z): 522 (M+H) + 

Example 84: N-Benzyl-N-cyclohexyl-5-[4-(2,2-diphenylethyl)piperazin-1 -yl]-2-methylbenzamide 

[0509] (a) Step (a) of Example 1 was repeated, except that methyl 5-amino-2-methylbenzoate was used instead of 
ethyl 3-aminobenzoate. The compound (0.248 g) thus obtained and diphenylacetaldehyde (0.196 g) were dissolved 
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in dichloromethane (10 ml), and sodium boron triacetoxyhydride (0.318 g) and acetic acid (3 ml) were added to the 
solution. The mixture was stirred at room temperature for one nr. A saturated aqueous sodium hydrogencarbonate 
solution was added to the reaction solution, and the mixture was extracted with chloroform, followed by washing with 
saturated brine. The organic layer was dried over anhydrous magnesium sulfate, and the solvent was then removed 

5 by distillation under the reduced pressure. The residue was purified by column chromatography on silica gel (hexane : 
ethyl acetate = 8 : 1) to give 0.364 g of ethyl 5-[4-(2,2-diphenylethyl)piperazin-1-yl]-2-methylbenzoate. 
[0510] 1 H-NMR (CDCI 3 ) S: 1.37 (3H f t, J = 7.2 Hz), 2.47 (3H, s), 2.63 (4H, t, J = 5.0 Hz), 3.04 (2H, d, J = 7.4 Hz), 
3.09 (4H, t, J = 5.0 Hz), 4.25 (1 H, t, J = 7.4 Hz), 4.33 (2H, q, J = 7.2 Hz), 6.93 (1 H, dd, J = 2.7, 8.3 Hz), 7.09 (1 H, d, J 
= 8.3 Hz), 7.16 - 7.22 (2H, m), 7.25-7.30 (8H, m), 7.42 (1H, d, J = 2.7 Hz) 

10 [0511] TSIMS (M/Z): 428 (M+H)+ 

[051 2] (b) Steps (c) and (d) of Example 1 were repeated, except that the compound prepared just above in step (a) 
was used as the starting compound. Thus, the title compound was prepared. 

[0513] 1 H-NMR (CDCI3) 5: 0.95 - 1 .84 (10H, m), 2.17 + 2.25 (3H, s), 2.51 + 2.63 (4H, brs), 2.81 + 3.06 (4H, brs), 
2.98 - 3.08 (2H, m), 3.38 + 4.48 (1 H, m), 4.23 - 4.25 (1 H, m), 4.30 + 4.59 + 4.84 (2H, m), 6.53 + 6.69 (1 H, d, J = 2.6 
15 Hz), 6.68 + 6.82 (1H, dd, J - 2.6, 8.5 Hz), 6.96 + 7.07 (1H, d, J = 8.5 Hz), 7.09 + 7.39 (2H, d, J = 7.5 Hz), 7.12 - 7.33 
(13H, m) 

[0514] TSIMS (M/Z): 572 (M+H) + 

Example 85: N-Allyl-N-cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1-yl]-5-methoxybenzamide 

20 

[0515] The procedure of Example 83 was repeated, except that 3-bromo-5-methoxybenzoic acid was used as the 
starting compound. Thus, the title compound was prepared. 

[0516] 1 H-NMR (CDCI3) 5: 1,05 -1.71 (10H, m), 2.30 (4H, m), 2.55 (4H, m), 3.47 (4H, m), 3.59 (1H, m), 3.78 (3H, 
m), 3.98 (1H, brs), 4.01 (1H, t, J = 6.8 Hz), 4.27-5.94 (4H, m), 6.36 (1H, s), 6.47 (1H, s), 7.14 - 7.29 (11 H, m) 
25 [0517] FABMS (M/Z): 552 (M+H) + 

Example 86: N-Allyl-N-cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-5-hydroxybenzamide 

[0518] The procedure of Example 77 was repeated, except that the compound prepared in Example 85 was used 
30 as the starting compound. Thus, the title compound was prepared. 

[0519] 1 H-NMR (CDCI3) 5: 1 .05 - 1 .71 (10H, m), 2.30 (4H, m), 2.55 (4H, m), 3.16 (4H, m), 3.59 - 3.98 (2H, m), 4.00 
(1 H, t, J = 7.0 Hz), 4.27 - 5.94 (4H, m), 6.30 (1 H, s), 6.47 (1 H, s), 7.14 - 7.29 (11 H, m) 
[0520] FABMS (M/Z): 538 (M+H)+ 

35 Example 87: N-Allyl-N-cyclohexyl-3-{4-[4-[9-(2,2,2-trif luoroethylcarbamoyl)-9H-fluoren-9-yl]butyl]-piperazin-1 -yl] 
benzamide 

[0521 ] (a) 4-[9-(2,2,2-Trif luoroethylcarbamoyl)-9H-f luoren-9-yl]butyl bromide was synthesized according to the meth- 
od described in U.S. Patent No. 5712279. 
40 [0522] 1 H-NMR (CDCI 3 ) S: 0.79 - 0.87 (2H, m), 1 .70 (2H, qu, J = 7.1 Hz), 2.41 - 2.46 (2H, m), 3.21 (2H, t, J = 7.1 
Hz), 3.69 (2H, dq, J - 9.0, 2.4 Hz), 5.35 (1H, brs), 7.38 (2H, dt, J = 7.5, 1 .2 Hz), 7.46 (2H, dt, J - 7.5, 1 .2 Hz), 7.55 
(2H, d, J = 7.5 Hz), 7.78 (2H, d, J = 7.5 Hz) 
[0523] EIMS (M/Z): 426 (M+H) + 

[0524] (b) Step (b) of Example 1 was repeated, except that the compound prepared just above in step (a) was used 
45 instead of 3,3-diphenylpropyl bromide. Thus, ethyl 3-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]butyl]pip- 
erazin-1-yl]benzoate was prepared. 

[0525] 1 H-NMR (CDCI 3 ) 5: 0.68 - 0.76 (2H, m), 1 .34 - 1 .40 (2H, m), 1 .38 (3H, t, J = 7.1 Hz), 2.16 - 2.20 (2H, m), 2.44 
- 2.48 (2H, m), 2.47 (4H, t, J = 4.6 Hz), 3.16 (4H, t, J - 4.6 Hz), 3.65 - 3.74 (2H, m), 4.36 (2H, q, J = 7.1 Hz), 5.11 - 
5.24 (2H, m), 5.37 (1H, t, J - 6.4 Hz), 5.37 (1H, t, J = 6.1 Hz), 7.06 (1H, d, J = 8.3 Hz), 7.29 - 7.57 (9H, m), 7.78 (2H, 
50 d, J = 7.5 Hz) 

[0526] TSIMS (M/Z): 580 (M+H)+ 

[0527] (c) Steps (c) and (d) of Example 1 were repeated, except that the compound prepared just above in step (b) 
was used and N-allylcyclohexylamine was used instead of N-methylbenzylamine. Thus, the title compound was pre- 
pared. 

55 [0528] 1 H-NMR (CDCI 3 ) 6: 0.68 - 0.76 (2H, m), 1 .03 - 1.77 (10H, m), 1 .33 - 1.41 (2H, m), 2.18 (2H, t, J = 7.6), 2.43 
(2H, m), 2.45 (4H, brs), 3.13 (4H, brs), 3.55 + 4.31 (1 H, m), 3.65 - 3.73 (2H, m), 3.80 + 4.03 (2H, m), 5.11 - 5.24 (2H, 
m), 5.37 (1 H, t, J = 6.4 Hz), 5.71 + 5.95 (1 H, m), 6.78 (1 H, d, J - 7.4 Hz), 6.85 - 6.89 (2H, m), 7.23 - 7.26 (1 H, m), 7.37 
(2H, t, J = 7.4 Hz), 7.45 (2H, t, J = 7.4 Hz), 7.55 (2H, d, J = 7.4 Hz), 7.77 (2H, d, J = 7.4 Hz) 
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[0529] TSIMS (M/Z): 673 (M+H) + 

Example 88: N-Benzyl-N-(^clohexyl-3-[4-[4^ 
benzamide 

[0530] Steps (c) and (d) of Example 1 were repeated, except that the compound prepared in step (b) of Example 87 
was used and N-cyclohexylbenzylamine was used instead of N-methylbenzylamine. Thus, the title compound was 
prepared. 

[0531] 1 H-NMR (CDCI 3 ) 5: 0.70 - 0.76 (2H, m), 1 .00 - 1 .66 (10H, m), 1 .24 (2H, m), 2.1 7 (2H, m), 2.43 (2H, m), 2.46 
(4H, m), 2.92 + 3.15 (4H, brs), 3.65 - 3.74 (3H, m), 4.47 + 4.69 (2H, m), 5.36 (1H, t, J = 6.5 Hz), 6.86-6.92 (2H, m), 
7.21 - 7.29 (7H, m), 7.37 (2H, dt, J = 1 .2, 7.4 Hz), 7.46 (2H, dt, J - 1 .2, 7.4 Hz), 7.56 (2H, d, J - 7.4 Hz), 7.77 (2H, d, 
J = 7.4 Hz) 

[0532] TSIMS (M/Z): 723 (M+H)+ 

Example 89: N-Allyl-N-cyclohexyl-4{4-[4-[9-(2^ 
benzamide 

[0533] (a) Step (b) of Example 1 was repeated, except that the compound prepared in step (a) of Example 80 and 
the compound prepared in step (a) of Example 87 were used. Thus, ethyl 4-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)- 
9H-fluoren-9-yl]butyl]piperazin-1-yl]benzoate was prepared. 

[0534] 1 H-NMR (CDCI 3 ) 6: 0.69 - 0.77 (2H, m), 1 .32 - 1 .40 (2H f m), 1 .36 (3H, t, J - 7.1 Hz), 2.15 - 2.19 (2H, m), 2.42 
- 2.47 (2H, m), 2.43 (4H, t, J = 5.1 Hz), 3.24 (4H, t, J = 5.1 Hz), 3.69 (2H, dq, J = 9.0, 2.5 Hz), 4.32 (2H, q, J = 7.1 Hz), 
5.36 (1 H, t, J = 6.4 Hz), 6.82 (2H, d, J - 9.2 Hz), 7.37 (2H, dt, J = 7.4, 1 .2 Hz), 7.45 (2H, dt, J = 7.4, 1 .2 Hz), 7.55 (2H, 
d, J = 7.4 Hz), 7.77 (2H, d, J = 7.4 Hz), 7.90 (2H, d, J = 9.2 Hz) 
[0535] EIMS (M/Z): 579 (M+) 

[0536] (b) Step (c) of Example 87 was repeated, except that the compound prepared just above in step (a) was used 
as the starting compound. Thus, the title compound was prepared. 

[0537] 1 H-NMR (CDCI 3 ) 5: 0.69 - 0.77 (2H, m), 1 .04 - 1 .28 (4H, m), 1 .33 - 1 .40 (2H, m), 1 .49 - 1 .58 (2H, m), 1 .74 - 
1 .77 (4H, m), 2.15 - 2.19 (2H, m), 2.43 - 2.47 (6H, m), 3.16 (4H, t, J - 4.9 Hz), 3.65 - 3.73 (2H, m), 3.97 (3H, m), 5.09 
(1H, dd, J = 1.4, 10.4 Hz), 5.15 (1H, d, J = 17.0 Hz), 5.36 (1H, t, J = 6.4 Hz), 5.88 (1H, brs), 6.84 (2H, d, J = 8.8 Hz), 
7.29 (2H, d, J = 8.8 Hz), 7.37 (2H, dt, J = 1 .1 , 7.5 Hz), 7.45 (2H, eft, J = 1.1, 7.5 Hz), 7.56 (2H, d, J = 7.5 Hz), 7.78 (2H, 
d, J = 7.5 Hz) 

[0538] TSIMS (M/Z): 673 (M+H) + 

Example 90: N-Allyl-N-cyclohexyl-3-fluoro-4-[4-^ 
1 -yl]benzamide 

[0539] (a) Step (c) of Example 75 was repeated, except that the compound prepared in step (a) of Example 81 was 
used and 4-(t-butoxycarbonyl)piperazine was used instead of 4-(3,3-diphenyl-1-propyl)piperazine. Thus, ethyl 
3-f luoro-[4-[4-(t-butoxycarbonyl)piperazin-1 -yl)bu1yl]-benzoate was prepared. 

[0540] 1 H-NMR (CDCI 3 ) 6: 1 .39 (3H, t, J - 7.2 Hz), 1 .49 (9H, s), 3.14 (4H, m), 3.60 (4H, m), 4.35 (2H, q, J = 7.2 Hz), 
6.90 (1H, t, J - 8.5 Hz), 7.69 (1H, dd, J = 2.0, 13.5 Hz), 7.77 (1H, dd, J = 2.0, 8.5 Hz) 
[0541] TSIMS (M/Z): 353 (M+H) + 

[0542] (b) Steps (c) and (d) of Example 1 were repeated, except that the compound prepared just above in step (a) 
was used as the starting compound. Thus, N-allyl-N-cyclohexyl-3-fluoro-4-[4-(t-butoxycarbonyl)piperazin-1-yl]benza- 
mide was prepared. 

[0543] 1 H-NMR (CDCI 3 ) 5: 0.86 - 1 .74 (10H, m), 1 .47 (9H, s), 3.04 (4H, m), 3.59 (4H, m), 3.94 (2H, brs), 5.12 (2H, 
m), 5.85 (1H, m), 6.89 (1H, t, J = 8.5 Hz), 7.05 (2H, m) 
[0544] TSIMS (M/Z): 446 (M+H) + 

[0545] (c) The compound (0.22 g) prepared just above in step (b) was dissolved in dichloromethane (5 ml), and 
trifluoroacetic acid (1 ml) was added to the solution. The mixture was stirred at room temperature for one hr. A saturated 
aqueous sodium hydrogencarbonate solution was added to the reaction solution, and the mixture was extracted with 
dichloromethane. The organic layer was dried over anhydrous magnesium sulfate. The solvent was removed by dis- 
tillation under the reduced pressure. Step (b) of Example 87 was repeated, except that the compound thus obtained 
was used. Thus, the title compound was prepared. 

[0546] 1 H-NMR (CDCI 3 ) 5: 0.85 (2H, m), 1.30 (2H, m), 1.40 - 1.90 (10H, m), 2.48 (2H, m), 2.98 (4H, m), 3.64 (4H, 
m), 3.70 (2H, m), 3.91 (4H, m), 5.16 (2H, m), 5.37 (1H, t, J - 7.0 Hz), 5.85 (1H, m), 6.87 (1H, t, J = 8.2 Hz), 7.10 (1H, 
d, J = 3.4 Hz), 7.26 - 7.38 (10H, m) 
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Example 91 : N-Allyl-N-cyclohexyl-4-[4-[4,4-diphenyl-4-(2,2,2-trff luoroethylcaroamoyl)butyl]-piperazin-1 -yl]benzamide 

[0547] (a) 4,4-Diphenyl-4-(2,2,2-trifluoroethylcarbamoyl)-butyl bromide was synthesized using diphenylacetic acid 
as a starting compound according to the method described in U.S. Patent No. 5712279. 
5 [0548] 1 H-NMR (CDCI 3 ) 5: 1 .28 - 1 .36 (2H, m), 1 .85 (2H, dt, J = 7.3 Hz), 2.39 - 2.43 (2H, m), 3.32 (2H, t, J = 7.1 Hz), 
3.86 (2H, dq, J = 9.0 Hz), 5.67 (1 H, brs), 7.24-7.38 (10H, m) 
[0549] TSIMS (M/Z): 428 (M+H)+ 

[0550] (b) Step (b) of Example 1 was repeated, except that the compound prepared just above in step (a) was used 
instead of 3,3-diphenylpropyl bromide. Thus, ethyl 4-[4-[4,4-diphenyl-4-(2,2,2-trrfluoroethylcarbamoyl)butyl]-piperazin- 

10 1 -yljbenzoate was prepared. 

[0551] 1 H-NMR (CDCI 3 ) 5: 1.18 - 1.28 (2H, m), 1.36 (3H, d, J = 7.1 Hz), 1.48 - 1.55 (2H, m), 2.30 -2.34 (2H, m), 
2.41 - 2.46 (2H, m), 2.52 (4H, t, J - 5.0 Hz), 3.29 (4H, t, J = 5.0 Hz), 3.86 (2H, dq, J - 2.5, 9.0 Hz), 4.32 (2H, q, J = 
7.1 Hz), 5.72 (1H, t, J = 6.3 Hz), 8.85 (2H, d, J = 8.8 Hz), 7.26 - 7.36 (10H, m), 7.91 (2H, d, J - 8.8 Hz) 
[0552] TSIMS (M/Z): 582 (M+H) + 

*5 [0553] (c) Steps (c) and (d) of Example 1 were repeated, except that the compound prepared just above in step (b) 
was used and N-allylcyclohexylamine was used instead of N-methylbenzylamine. Thus, the title compound was pre- 
pared. 

[0554] 1 H-NMR (CDCI 3 ) 5: 1 .04 - 1 .25 (6H, m), 1 .49 - 1 .57 (4H, m), 1 .74 - 1 .77 (4H, m), 2.32 - 2.36 (2H, m), 2.41 - 
2.46 (2H, m), 2.56 (4H, t, J = 4.8 Hz), 3.23 (4H, t, J = 4.8 Hz), 3.82 - 3.90 (3H, m), 3.97 (2H, brs), 5.10 (1H, dd, J - 
20 1.5, 10.3 Hz), 5.15 (1H, d, J = 17.8 Hz), 5.74 (1H, t, J = 6.3 Hz), 5.87 (1H, brs), 6.86 (2H, d, J = 8.8 Hz), 7.26 - 7.36 
(12H, m) 

[0555] FABMS (M/Z): 675 (M+H)+ 

Example 92: 2-Cyclohexyl-6-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]butyl]-piperazin-1 -yl]-2,3-di hydro- 
ps 1H-isoindoM-one 

[0556] (a) 2-Cyclohexy1-6-(piperazin-1 -yl)-2,3-dihydro-1 H-isoindol-1 -one was synthesized according to the method 
described in WO 9854135. 

[0557] 1 H-NMR (CDCI 3 ) 5: 1 .13 - 1.26 (1H, m), 1.43 - 1.54 (4H, m), 1.69 - 1.76 (1H, m), 1.80 - 1.90 (4H, m), 3.04- 
30 3.O8 (4H, m), 3.19 - 3.22 (4H, m), 4.25 (1H, m), 4.27 (2H, s), 7.11 (1H, dd, J = 2.4, 8.4 Hz), 7.31 (1H, d, J = 8.4 Hz), 
7.36 (1H,d, J = 2.4 Hz) 
[0558] EIMS (M/Z): 299 (M + ) 

[0559] (b) The compound (1 .50 g) prepared just above in step (a) was dissolved in DMF, and potassium carbonate 
(1 .38 g) and the compound (2.34 g) prepared in step (a) of Example 87 were added to the solution. The mixture was 

35 stirred at 50°C for 4 hr. The reaction solution was concentrated, and 0.1 N aqueous citric acid solution was then added 
to the concentrate. The mixture was extracted with chloroform, followed by washing with saturated brine. The extract 
was dried over anhydrous MgS0 4 , and the solvent was then removed by distillation under the reduced pressure. The 
residue was purified by column chromatography on silica gel (CHCI3 : MeOH=30 : 1) to give the title compound (2.1 2 g). 
[0560] 1 H-NMR (CDCl 3 ) 5: 0.70 - 0.76 (2H, m), 1 .07 - 1 .23 (1 H, m), 1 .35 - 1 .43 (2H, m), 1 .45 - 1 .48 (4H, m), 1 .70 - 

40 1.73 (1H, m), 1 .83 - 1.85 (4H, m), 2.16 - 2.19 (2H, m), 2.44 - 2.48 (6H, m), 3.16 (4H, t, J = 5.0 Hz), 3.69 (2H, dq, J = 
9.0, 2.5 Hz), 4.22 - 4.23 (1H, m), 4.25 (2H, s), 5.36 (1H, t, 6.5 Hz), 7.07 (1H, dd, J = 8.3, 2.4 Hz), 7.28 (1H, d, J = 8.3 
Hz), 7.31 (1 H, d, J - 2.4 Hz), 7.37 (2H, dt, J = 7.7, 1 .2 Hz), 7.45 (2H, dt, J = 7.7, 1 .2 Hz), 7.56 (2H, dt, J = 7.3, 0.9 Hz), 
7.77 (2H, dt, J = 7.3, 0.9 Hz) 
[0561] FABMS (M/Z): 645 (M+H) + 

45 

Example 93: 2-C^clohexyl-6-[4-[3-[9-(2,2,2-trifluoroethylcaroamoyl)-9H-fluoren-9-yl]propyl]-piperazin-1-yl]^ 
2,3-dihydro-1 H-isoindol-1 -one 

[0562] (a) 3-[9-(2,2,2-Trifluoroethylcarbamoyl)-9H-fluoren-9-yl]propyl bromide was synthesized using 1 ,3-dibromo- 
50 propane as a starting compound according to the method described in U.S. Patent No. 5712279. 

[0563] 1 H-NMR (CDCI 3 ) 5: 1.18 - 1.26 (2H, m), 2.57 - 2.61 (2H, m), 3.17 (2H, t, J = 6.7 Hz), 3.69 (2H, dq, J = 9.0, 
2.4 Hz), 5.31 (1 H, brs), 7.39 (2H, dt, J = 7.4, 1 .2 Hz), 7.46 (2H, dt, J = 7.4, 1 .2 Hz), 7.55 (2H, d, J - 7.4 Hz), 7.78 (2H, 
d, J = 7.4 Hz) 

[0564] TSIMS (M/Z): 412 (M+H)+ 
55 [0565] (b) Step (b) of Example 92 was repeated, except that the compound prepared just above in step (a) was used 
as the starting compound. Thus, the title compound was prepared. 

[0566] 1 H-NMR (CDCI 3 ) 5: 0.86 - 0.94 (2H, m), 1 .13 - 1 .17 (1H, m), 1.40 - 1.50 (4H, m), 1.71 (1H, d, J = 12.2 Hz), 
1 .83 - 1 .85 (4H, m), 2.21 (2H, t, J = 7.5 Hz), 2.36 (4H, t, J = 4.8 Hz), 2.46 - 2.51 (2H, m), 3.13 (4H, t, J = 4.8 Hz), 3.69 
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(2H, dq, J = 9.0, 2.4 Hz), 4.22 - 4.24 (1 H, m), 4.42 (2H, s), 5.36 (1 H, t, J = 6.5 Hz), 7.04 (1 H, dd, J = 8.4, 2.3 Hz), 7.29 
(2H, d, J - 2.7 Hz), 7.38 (2H, t, J = 7.7 Hz), 7.45 (2H, t, J = 7.7 Hz), 7.56 (2H, d, J = 7.5 Hz), 7.78 (2H, d, J - 7.5 Hz) 
[0567] TSIMS (M/Z): 631 (M+H)+ 

Example 94: 2-Ctyclohexyl-6-[4-[5-[9-(2,2,2-trifluoro^ 
2,3-dihydro-1 H-isoindol-1 -one 

[0568] (a) 5-[9-(2,2 l 2-Trifluoroethylcarbamoyl)-9H-fluoren-9-yl]pentyl bromide was synthesized using 1 ,5-dibromo- 

pentane as a starting compound according to the method described in U.S. Patent No. 5712279. 

[0569] 1 H-NMR (CDCI 3 ) 5: 0.68 - 0.76 (2H, m), 1.27 (2H, qu, J = 7.6 Hz), 1.63 - 1.70 (2H, m), 2.40 - 2.44 (2H, m), 

3.22 (2H, t, J = 7.0 Hz), 3.69 (2H, dq, J = 9.0, 2.5 Hz), 5.35 (1H, brs), 7.38 (2H, dt, J = 7.4, 1.2 Hz), 7.45 (2H, dt, J = 

7.4, 1 .2 Hz), 7.55 (2H, d, J = 7.4 Hz), 7.75 (2H, d, J = 7.4 Hz) 

[0570] APCIMS (M/Z): 440 (M+H) + 

[0571 ] (b) Step (b) of Example 92 was repeated, except that the compound prepared just above in step (a) was used 
as the starting compound. Thus, the title compound was prepared. 

[0572] 1 H-NMR (CDCI 3 ) 8: 0.70 - 0.78 (2H, m), 1.14 - 1.21 (3H, m), 1.30 - 1.38 (2H, m), 1.40 - 1.51 (4H, m), 1.72 
(1H, d, J = 12.4 Hz), 1.85 (4H, brs), 2.22 (2H, t, J = 7.6 Hz), 2.40 - 2.44 (2H, m), 2.51 (4H, brs), 3.19 (4H, t, J = 4.9 
Hz), 3.69 (2H, dq, J = 8.9, 2.3 Hz), 4.22-4.23 (1 H, m), 4.25 (2H, s), 5.39 (1 H, t, J - 6.5 Hz), 7.08 (1 H, dd, J - 8.3, 2.3 
Hz), 7.29 (1H, d, J = 8.3 Hz), 7.32 (1H, d, J = 2.3 Hz), 7.38 (2H, t, J = 7.3 Hz), 7.45 (2H, t, J = 7.3 Hz), 7.56 (2H, d, J 
= 7.6 Hz), 7.74 (2H, d, J = 7.6 Hz) 
[0573] ESIMS (M/Z): 659 (M+H) + 

Example 95: 2-C^clohexyl-6-[4-[4 ( 4-diphenyl-4-(2,2,2-trifluoroethylcarbamoyl)butyl]piperazin-1 -yl]-2,3-dihydro-1 H- 
isoindol-1 -one 

[0574] (a) 4,4-Diphenyl-4-(2,2,2-trifluoroethylcarbamoyl)-butyl bromide was synthesized using diphenylacetic acid 
as a starting compound according to the method described in U.S. Patent No. 5712279. 

[0575] 1 H-NMR (CDCI 3 ) 5: 1 .28 - 1 .36 (2H, m), 1 .85 (2H, dt, J = 7.3 Hz), 2.39 - 2.43 (2H, m), 3.32 (2H, t, J = 7.1 Hz), 
3.86 (2H, dq, J = 9.0 Hz), 5.67 (1H, brs), 7.24-7.38 (10H, m) 
[0576] TSIMS (M/Z): 428 (M+H)+ 

[0577] (b) Step (b) of Example 92 was repeated, except that the compound prepared just above in step (a) was used 
as the starting compound. Thus, the title compound was prepared. 

[0578] 1 H-NMR (CDCI 3 ) 8: 1 .14 - 1 .26 (3H, m), 1 .44 - 1 .57 (6H, m), 1 .70 - 1 .74 (1 H, m), 1 .83 - 1 .86 (4H, m), 2.33 
(2H, t, J = 7.6 Hz), 2.42 - 2.46 (2H, m), 2.56 (4H, brs), 3.22 (4H, t, J = 4.9 Hz), 3.87 (2H, dq, J = 9.1, 2.4 Hz), 4.23 - 
4.24 (1H, m), 4.26 (2H, s), 5.74 (1H, t, J = 6.5 Hz), 7.09 (1H, dd, J = 8.3, 2.4 Hz), 7.26 - 7.37 (12H, m) 
[0579] TSIMS (M/Z): 647 (M+H)+ 

Example 96: 2-Cyclohexyl-6-[4-[4-[9-(2,2,2-trifluoroeth^^ 
2,3-dihydro-1 H-isoindol-1 -one 

[0580] (a) 4-[9-(2,2,2-Trifluoroethylcarbamoyl)-9H-xanthen-9-yl]butyl bromide was synthesized using xanthene- 

9-carboxylic acid as a starting compound according to the method described in U.S. Patent No. 5712279. 

[0581] 1 H-NMR (CDCI 3 ) 5: 0.90 - 0.98 (2H, m), 1.65-1 .72 (2H, m), 2.25 - 2.30 (2H, m), 3.19 (2H, t, J = 7.0 Hz), 3.77 

- 3.85 (2H, m), 5.43 (1H, t, J - 6.1 Hz), 7.09-7.16 (4H, m), 7.23 - 7.25 (2H, m), 7.29 - 7.33 (2H, m) 

[0582] FABMS (M/Z): 442 (M+H) + 

[0583] (b) Step (b) of Example 92 was repeated, except that the compound prepared just above in step (a) was used 
as the starting compound. Thus, the title compound was prepared. 

[0584] 1 H-NMR (CDCI 3 ) 5: 0.82 - 0.88 (2H, m), 1.16 - 1 .17 (1H, m), 1 .34 - 1.40 (2H, m), 1 .43 - 1.48 (4H, m), 1.70 - 
1 .73 (1H, m), 1 .84 - 1 .85 (4H, m), 2.16 - 2.19 (2H, m), 2.28 - 2.32 (2H, m), 2.45 - 2.46 (4H, m), 3.13 - 3.16 (4H, m), 
3.81 (2H, dq, J = 8.9, 2.3 Hz), 4.22 - 4.23 (1H, m), 4.25 (2H, s), 5.47 (1H, t, J = 6.6 Hz), 7.05 - 7.12 (5H, m), 7.24 - 
7.32 (6H,m) 

[0585] FABMS (M/Z): 661 (M+H) + 

Example 97: 2-Benzyl-7-[4-[4-[9-(2,2,2-trifluoroethylcarbam 
isoquinolin-1-one 

[0586] (a) 2-Benzyl-7-(4-t-butoxycarbonyl-piperazin-1-yl)-3,4-dihydro-2H-isoquinolin-1-one was synthesized ac- 
cording to the method described in WO 9854135. 
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[0587] 1 H-NMR (CDCI 3 ) 5: 1 .49 (9H, s), 2.86 (2H, t, J = 6.7 Hz), 3.18 (4H, t, J = 5.0 Hz), 3.47 (2H, t, J = 6.7 Hz), 
3.59 (4H, t, J = 5.0 Hz), 4.80 (1H, s), 7.01 (1H, dd, J = 8.3, 2.2 Hz), 7.08 (1H, d, J = 8.3 Hz), 7.32 (5H, m), 7.72 (1-H, 
d, J = 2.2 Hz) 

[0588] ESIMS (M/Z): 422 (M+H) + 

5 [0589] (b) The compound (2.25 g) prepared just above in step (a) was dissolved in dichloromethane (20 ml), and 
trifluoroacetic acid (10 ml) was added to the solution. The mixture was stirred at room temperature overnight. A satu- 
rated aqueous NaHCO a solution was added to the reaction solution, and the mixture was extracted with dichlorometh- 
ane. The extract was dried over anhydrous MgS0 4 , and the solvent was then removed by distillation under the reduced 
pressure. The residue was dissolved in DMF (20 ml). Potassium carbonate (1 .33 g) and the compound (2.26 g) prepared 

10 in step (a) of Example 87 were then added to the solution, and the mixture was stirred at 50°C for 3 hr. Water was 
added to the reaction solution, and the mixture was extracted with dichloromethane. The extract was dried over anhy- 
drous MgS0 4 , and the solvent was then removed by distillation under the reduced pressure. The residue was purified 
by column chromatography on silica gel (hexane : ethyl acetate =1 : 1) to give the title compound (2.40 g). 
[0590] 1 H-NMR (CDCI 3 ) 5: 0.70 - 0.75 (2H, m), 1 .35 - 1 .39 (2H, m), 2.1 8 (2H, t, J = 7.6 Hz), 2.44 - 2.48 (6H, m), 2.83 

15 (2H, t, J = 6.7 Hz), 3.16 (4H, t, J = 4.5 Hz), 3.44 (2H, t, J = 6.7 Hz), 3.65 - 3.74 (2H, m), 4.78 (2H, s) t 5.36 (1H, t, J = 
6.4 Hz), 6.95 (1 H, dd, J = 8.4, 2.7 Hz), 7.03 (1 H, d, J = 8.4 Hz), 7.26 - 7.29 (5H, m), 7.36 (2H, dt, J = 7.5, 1 .2 Hz), 7.44 
(2H, dt, J = 7.5, 1 .2 Hz), 7.55 (2H, d, J = 7.5 Hz), 7.62 (1 H, d, J = 2.7 Hz), 7.76 (2H, d, J = 7.5 Hz) 
[0591] TSIMS (M/Z): 667 (M+H)+ 

20 Example 98: 2-Benzyl-7-[4-[4-[9-(2,2,2-tiif luoroethylcarbamoyl)-9H-xanthen-9-yl]butyl]-piperazin-1 -yl]-3,4-dihydro- 
2H-isoquinolin-1 -one 

[0592] Step (b) of Example 97 was repeated, except that the compound prepared in step (a) of Example 97 and the 
compound prepared in step (a) of Example 96 were used. Thus, the title compound was prepared. 
25 [0593] 1 H-NMR (CDCI 3 ) 5: 0.79 - 0.85 (2H, m), 1 .37 - 1 .39 (2H, m), 2.16 - 2.17 (2H, m), 2.28 - 2.32 (2H, m), 2.45 
(4H, brs), 2.83 (2H, t, J = 6.6 Hz), 3.15 (4H, brs), 3.44 (2H, t, J = 6.6 Hz), 3.81 (2H, dq, J = 8.9, 2.4 Hz), 4.78 (2H, S), 
5.46 (1H, t, J = 6.5 Hz), 6.96 (1H, dd, J = 8.4, 2.7 Hz), 7.03 (1H f d, J = 8.4 Hz), 7.08 - 7.12 (4H, m), 7.24 - 7.32 (9H, 
m), 7.67 (1H, d, J = 2.4 Hz) 
[0594] TSIMS (M/Z): 683 (M+H)+ 

30 

Example 99: 2-(Tetrah yd ropyran-2-yl)methyl-7-[4-[4-[9-(2,2,2-trifluoroethylcaroam 
1 -yl]-3,4-dihydro-2H-isoquinolin-1 -one 

[0595] (a) Step (a) of Example 97 was repeated, except that 2-(tetrahydropyran-2-yl)methyl bromide was used as 
35 the starting compound. Thus, 2-(tetrahydropyran-2-yl)methyl-7-(4-t-butoxycarbonyl-piperazin-1-yl)-3,4-dihydro-2H- 
isoquinolin-1-one was synthesized. 

[0596] 1 H-NMR (CDCI 3 ) 5: 1 .26 - 1 .35 (1 H, m), 1 .45 - 1 .64 (1 2H, m), 1 .68 (1 H, d, J = 1 2.9 Hz), 1 .83 - 1 .84 (1 H, m), 
2.88 (2H, t, J = 6.6 Hz), 3.15 (4H, t, J = 5.1 Hz), 3.29 (1 H, dd, J = 13.9, 7.6 Hz), 3.38 (1 H, dt, J = 11 .3, 2.7 Hz), 3.56 - 
3.66 (6H, m), 3.69-3.75 (1H, m), 3.85 (1H, dd, J = 13.9, 3.5 Hz), 3.93-3.96 (1H, m), 6.99 (1H, dd, J = 8.3, 2.7 Hz), 
40 7.O8 (1H, d, J = 8.3 Hz), 7.64 (1H, d, J = 2.7 Hz) 
[0597] TSIMS (M/Z): 430(M+H) + 

[0598] (b) Step (b) of Example 97 was repeated, except that the compound prepared just above in step (a) and the 
compound prepared in step (a) of Example 87 were used as the starting compounds. Thus, the title compound was 
prepared. 

45 [0599] 1 H-NMR (CDCI 3 ) 5: 0.72 - 0.74 (2H, m), 1 .22 - 1 .34 (3H, m), 1 .36 - 1 .50 (2H, m), 1 .65 (1 H, d, J = 1 2.7 Hz), 
1 .79 - 1 .86 (1 H, m), 2.17 (2H, t, J = 7.7 Hz), 2.43-2.47 (6H, m), 2.86 (2H, t, J = 6.6 Hz), 3.14 (4H, t, J = 4.8 Hz), 3.27 
(1H, dd, J = 13.7, 7.4 Hz), 3.37 (1H, dt, J = 11 .4, 2.6 Hz), 3.57 - 3.73 (5H, m), 3.85 (1H, dd, J = 13.7, 3.4 Hz), 3.94 (1H, 
d, J = 11.4 Hz), 5.36 (1H, t, J = 6.5 Hz), 6.94 (1 H, dd, J = 8.4, 2.8 Hz), 7.04 (1H, d, J = 7.3 Hz), 7.37 (2H, dt, J = 7.5, 
1 .2 Hz), 7.45 (2H, dt, J = 7.5, 1 .2 Hz), 7.55 (2H, d, J = 7.3 Hz), 7.60 (1 H, d, J = 2.7 Hz), 7.77 (2H, d, J = 7.3 Hz) 

50 [0600] TSIMS (M/Z): 675 (M+H)+ 

Example 100: 2-(Tetrahydropyran-2-yl)methyl-7-[4-[3-[9-(2,2,2-trifluoroethylrarbamoyl)-9H-fluoren-9-yl]propyl] 
piperazin-1 -yl]-3,4-dihydro-2H-isoquinolin-1 -one 

55 [0601 ] Step (b) of Example 97 was repeated, except that the compound prepared in step (a) of Example 99 and the 
compound prepared in step (a) of Example 93 were used as the starting compounds. Thus, the title compound was 
prepared. 

[0602] 1 H-NMR (CDCI 3 ) S: 0.88 - 0.91 (2H, m), 1 .25 - 1 .31 (1 H, m), 1 .47 - 1 .52 (3H, m), 1 .65 - 1 .68 (1 H, m), 1 .79 - 
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1 .86 (1 H, m), 2.21 (2H, brs), 2.35 (4H, brs), 2.46-2.50 (2H, m), 2.85 (2H, t, J = 6.6 Hz), 3.11 (4H, brs), 3.26 (1H, dd, J 
= 13.8, 7.5 Hz), 3.37 (1 H, dt, J - 11 .3, 2.8 Hz), 3.56 - 3 62 (2H, m), 3.65 - 3.73 (3H, m), 3.84 (1H, dd, J - 13.8, 3.6 Hz), 
3.93 (1H, d, J = 11 .3 Hz), 5.36 (1H, t, J = 6.5 Hz), 6.92 (1H, dd, J = 8.3, 2.7 Hz), 7.03 (1H, d, J = 8.3 Hz), 7.38 (2H, dt, 
J = 7.5, 1.2 Hz), 7.45 (2H, dt, J = 7.5, 1.2 Hz), 7.55 - 7.57 (3H, m) 7.78 (2H, d, J = 7.1 Hz) 
5 [0603] TSIMS (M/Z): 661 (M+H)+ 

Example 1 01 : 2-(Tetrahydropyran-2-yl)methyl-7-[4-[4-[9-(2,2,2^ 
piperazin-1 -yl]-3,4-dihydro-2H-isoquinolin-1 -one 

10 [0604] Step (b) of Example 97 was repeated, except that the compound prepared in step (a) of Example 99 and the 
compound prepared in step (a) of Example 96 were used as the starting compounds. Thus, the title compound was 
prepared. 

[0605] 1 H-NMR (CDCI 3 ) 5: 0.81 - 0.85 (2H, m), 1 .31 - 1 .38 (3H, m), 1 .47 - 1 .52 (3H, m), 1 .67 (1 H, d, J = 1 2.9 Hz), 
1 .79 - 1 .86 (1H, m), 2.17 (2H, t, J - 7.1 Hz), 2.27-2.32 (2H, m), 2.44 (4H, brs), 2.85 (2H, t, J = 6.6 Hz), 3.13 (4H, brs), 
« 3.27 (1 H, dd, J - 13.7, 7.4 Hz), 3.38 (1H, dt, J = 11 .4, 2.5 Hz), 3.55 - 3.62 (2H, m), 3.69-3.70 (1 H, m), 3.78 - 3.86 (3H, 
m), 3.94 (1H, d, J - 11.4 Hz), 5.44 (1H, t, J = 6.5 Hz), 6.94 (1H, dd, J = 8.3, 2.7 Hz), 7.04 (1H, d, J = 8.3 Hz), 7.08 - 
7.12 (4H, m), 7.24 - 7.32 (4H, m), 7.59 (1H, d, J = 2.7 Hz) . 
[0606] FABMS (M/Z): 691 (M+H) + 

20 Example 1 02: 7-[4-[4-[9-[Allyl-(2,2,2-trifluoroethyl)carbamoyl]-9H-f luoren-9-yl]butyl]-piperazin-1 -yl]-2-benzyl- 
3,4-dihydro-2H-isoquinolin-1-one 

[0607] The compound (67 mg) prepared in Example 97 was dissolved in toluene (5 ml), and sodium hydroxide (12 
mg), potassium carbonate (28 mg), tetrabutylammonium hydrogensulfate (8 mg), and allyl bromide (0.010 ml) were 
25 added to the solution, and the mixture was stirred at 60°C overnight. Water was added to the reaction solution, and 
the mixture was extracted with ethyl acetate. The extract was dried over anhydrous MgS0 4 , and the solvent was then 
removed by distillation under the reduced pressure. The residue was purified by preparative TLC (hexane : ethyl acetate 
= 1 : 1) to give the title compound (17 mg). 

[0608] 1 H-NMR (CDCI 3 ) 6: 0.49 (2H, m), 1 .27 (2H, m), 2.12 (2H, m), 2.32 (2H, m), 2.43 (4H, m), 2.83 (2H, t, J = 6.6 
30 Hz), 2.88 (2H, brs), 3.15 (4H, m), 3.44 (2H, t, J - 6.6 Hz), 3.95 (2H, m), 4.57 - 4.81 (3H, m), 4.78 (2H, s), 6.96 (1 H, dd, 
J = 2.4, 8.3 Hz), 7.03 (1H, d, J = 8.3 Hz), 7.27 - 7.44 (11H, m), 7.67 (1H, d, J - 2.4 Hz), 7.79 (2H, dd, J - 0.8, 7.4 Hz) 
[0609] TSIMS (M/Z): 707 (M+H) + 

Example 1 03: 7-Benzyl-2-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]-5,6-dihydro-7H-1 ,7-naphthyridin-8-one 

35 

[0610] (a) 2,3-Lutidine (1 .0 g, 9.33 mmol) was refiuxed in a 1 ,4-dioxane (20 ml) solution in the presence of selenium 
dioxide (1.24 g, 11 .2 mmol) in an argon atmosphere for one hr. The temperature of the reaction solution was then 
returned to room temperature, and the reaction solution was filtered. The solvent was removed from the filtrate by 
distillation under the reduced pressure. The residue was purified by column chromatography on silica gel (hexane : 
40 ethyl acetate = 5 : 2) to give 422 mg (37.3%) of 3-methylpyridine-2-carbaldehyde as a colorless liquid. 

[061 1] 1 H-NMR (CDCI 3 ) 5: 2.44 (3H, s), 7.26 (1 H, dd, J = 4.9, 7.6 Hz), 7.66 (1 H, d, J = 7.6 Hz), 8.26 (1 H, d, J = 4.9 Hz) 
[0612] TSIMS (M/Z): 122 (M+H) + 

[0613] (b) Silver (I) oxide (650 mg, 2.81 mmol) was added to the compound (1 70 mg, 1 .4 mmol) prepared just above 
in step (a) in water (5 ml) as a solvent at 0°C, and the mixture was stirred for 30 min. Next, caustic soda (56 mg, 1 .4 

45 mmol) was slowly added thereto, and the mixture was stirred for 5 min. The reaction solution was filtered, and the 
residue was washed with 5 N hydrochloric acid. The filtrates were combined, and the combined filtrates were neutral- 
ized, followed by the removal of water as the solvent by distillation under the reduced pressure. The residue was 
washed with ethanol, and ethanol was removed by distillation under the reduced pressure. Thus, 142 mg (73.5%) of 
3-methylpyridine-2-carboxylic acid was obtained as the residual white crystal. 

50 [0614] 1 H-NMR (CDCI 3 ) 5: 2.67 (3H, s), 7.39 (1H, dd, J = 4.7, 7.8 Hz), 7.63 (1H, d, J = 7.8 Hz), 8.66 (1H, d, J = 4.7 
Hz), 10.20 (1H,s) 
[0615] TSIMS (M/Z): 138 (M+H)+ 

[0616] (c) The compound (1 .2 g) prepared just above in step (b) was refiuxed in the presence of 1 N hydrochloric 
acid-ethanol for 2 hr. The solution was removed by distillation under the reduced pressure. A saturated sodium hydro- 
ps gencarbonate solution and ethyl acetate were added to the residue to perform extraction. The solvent was removed 
from the organic layer by distillation. Thus, 1 .1 g (76.1%) of ethyl 3-methylpyridine-2-carboxylate as a colorless liquid 
was obtained. 

[0617] 1 H-NMR (CDCI3) 5: 1 .14 (3H, t, J = 7.2 Hz), 2.57 (3H, s), 4.39 (2H, q, J = 7.2 Hz), 7.69 (1 H, d, J = 5.1 Hz), 
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8.55 (1H, d, J = 5.1 Hz), 8.57 (1H, s) 
[0618] TSIMS (M/Z): 166 (M+H) + 

[0619] (d) N-Bromosuccinimide (215 mg) and 2,2'-azobis(isobutyronitrile) (198 mg) were added to a carbon tetra- 
chloride solution (4 ml) of the compound (200 mg) prepared just above in step (c), and the mixture was refluxed for 3 
5 hr. The reaction mixture was cooled to room temperature, and the cooled reaction mixture was filtered. The filtrate was 
then removed by distillation under the reduced pressure in an ice bath. The residue was purified by column chroma- 
tography on silica gel (hexane : ethyl acetate =1 : 1) to give ethyl 3-bromomethylpyridine-2-carboxylate (183 mg) as 
a red solid. 

[0620] 1 H -NMR (CDCI 3 ) 5: 1 .45 (3H, t, J = 7.2 Hz), 4.90 (2H, s), 7.76 (1H, d, J - 5.1 Hz), 8.68 (1 H, d, J = 5.1 Hz), 
10 8.74 (1H,s) 

[06211 TSIMS (M/Z): 244 (M+H) + 

[0622] (e) Sodium prussiate (36.7 mg) was slowly added to a dimethyl sulfoxide solution (4 ml) of the compound 
prepared just above in step (d) (183 mg) at room temperature, and the mixture was stirred at room temperature for 2 
hr. A saturated aqueous sodium hydrogencarbonate solution (20 ml) and ethyl acetate (50 ml) were added to the 
is reaction solution, followed by separation. The organic layer was washed with a saturated aqueous sodium chloride 
solution and was dried over anhydrous magnesium sulfate. The solvent was then removed by distillation under the 
reduced pressure. The residue was purified by column chromatography on silica gel (hexane : ethyl acetate = 2:1) 
to give ethyl 3-cyanomethylpyridine-2-carboxylate (92.7 mg) as a white crystal. 

[0623] 1 H-NMR (CDCI 3 ) 8: 1 .47 (3H, t, J = 7.0 Hz), 4.28 (3H, s), 4.50 (2H, q, J = 7.0 Hz), 7.55 (1 H, dd, J = 4.6, 8.0 
20 Hz), 8.01 (1 H, d, J - 8.0 Hz), 8.75 (1 H, d, J = 4.6 Hz) 
[0624] TSIMS (M/Z): 1 90 (M+H) + 

[0625] (f) Raney nickel (1 9 mg) was added to a solution of the compound (190 mg, 1 .0 mmol), prepared just above 
in step (e), in EtOH (8 ml), and the mixture was heated in a hydrogen atmosphere at 50°C for 2 hr. The reaction solution 
was filtered through Celite, followed by purification by column chromatography on silica gel (hexane : ethyl acetate = 
25 1 : 1) to give 110 mg (74.3%) of 5,6-dihydro-7H-1 ,7-naphthyridin-8-one as a colorless solid. 

* [0626] 1 H-NMR (CDCI 3 ) 8: 3.07 (2H, t, J = 6.6 Hz), 3.63 (2H, dt, J = 2.9, 6.6 Hz), 7.38 (1 H, dd, J = 4.6, 7.7 Hz), 7.61 
(1 H, d, J = 7.7 Hz), 7.78 (1 H, brs), 8.71 (1 H, d, J = 4.6 Hz) 
[0627] TSIMS (M/Z): 149 (M+H) + 

[0628] (g) Potassium carbonate (149 mg), sodium hydroxide (75.6 mg), tetrabutylammonium hydrogen sulfate (18.3 
30 mg), and benzyl bromide (134 mg) were added to a toluene solution (2 ml) of the compound prepared just above in 
step (f) (80 mg, 0.54 mmol), and the mixture was stirred at 80° C overnight. The reaction solution was cooled to room 
temperature. A saturated aqueous ammonium chloride solution (5 ml) was then added to the cooled reaction solution, 
followed by separation with ethyl acetate and water. The ethyl acetate layer was washed with an aqueous sodium 
chloride solution, was dried over magnesium sulfate, and was then concentrated under the reduced pressure. The 
35 residue was purified by column chromatography on silica gel (ethyl acetate : hexane =1 : 1 ) to give 62 mg of 7-benzyl- 
5,6-dihydro-7H-1,7-naphthyridin-8-one as a white crystal. 

[0629] 1 H-NMR (CDCI 3 ) 5: 2.97 (2H, t, J = 6.7 Hz), 3.50 (2H, t, J = 6.7 Hz), 4.84 (2H, s), 7.28 - 7.38 (6H, m), 7.55 
(1 H, d, J = 7.5 Hz), 8.71 (1 H, d, J = 4.4 Hz) 
[0630] TSIMS (M/Z): 239 (M+H) + 

40 [0631] (h) The compound prepared just above in step (g) (73 mg) was slowly added to a chloroform solution (3 ml) 
of m-chloroperbenzoic acid (52.9 g) at 0°C. The temperature of the mixture was slowly raised to room temperature, 
and the mixture was then stirred for 3 hr. A saturated aqueous sodium hydrogencarbonate solution (10 ml) was added 
to the reaction solution, followed by separation with chloroform and water. The chloroform layer was washed with an 
aqueous sodium chloride solution, was dried over anhydrous sodium sulfate, and was then concentrated under the 

45 reduced pressure. The residue was purified by column chromatography on silica gel (chloroform : methanol = 40 : 1) 
to give 7-benzyl-1-oxo-5,6-dihydro-7H-1 ,7-naphthyridin-8-one (33 mg) as a white crystal. 

[0632] 1 H -NMR (CDCI 3 ) 8: 2.85 (2H, t, J = 6.1 Hz), 3.44 (2H, t, J = 6.1 Hz), 4.78 (2H, s), 7.00 (1 H, d, J = 7.6 Hz), 
7.20 (1H, t, J - 7.2 Hz), 7.27 - 7.38 (5H, m), 8.20 (1H, d, J = 7.6 Hz) 
[0633] TSIMS (M/Z): 255 (M+H) + 

so [0634] (i) A phosphorus oxychloride (5 ml) solution of the compound (135 mg) prepared just above in step (h) was 
stirred at 50°C for 7 hr. The reaction solution was cooled to 0°C. The cooled reaction solution was neutralized by the 
addition of a saturated aqueous sodium hydrogencarbonate solution, and ethyl acetate was further added thereto, 
followed by separation. The ethyl acetate layer was washed with an aqueous sodium chloride solution, was dried over 
magnesium sulfate, and was then concentrated under the reduced pressure. The residue was purified by column 

55 chromatography on silica gel (chloroform : methanol = 1 0 : 1 ) to give 7-benzyl-2-chloro-5,6-dihydro-7H-1 ,7-naphthyri- 
din-8-one (72 mg) as a white crystal. 

[0635] 1 H-NMR (CDCI 3 ) 8: 2.96 (2H, t, J = 6.6 Hz), 3.51 (2H, t, J = 6.6 Hz), 4.83 (2H, s), 7.28 - 7.39 (10H, m), 7.51 
(1H, d, J = 8.1 Hz) 
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[0636] TSIMS (M/Z): 273 (M+H) + 

[0637] (j) The compound (36 mg) prepared just above in step (i) was stirred together with 3,3-diphenyl-1 -propylpiper- 

azine (40 mg) at 50°C for 4 hr and then at 120°C for 3 hr. The reaction mixture was purified by column chromatography 

on silica gel (chloroform : methanol = 30 : 1) to give the title compound (22 mg) as a white crystal. 

[0638] 1 H-NMR (CDCI 3 ) 8: 2.35 (4H, m) t 2.60 (4H, brs), 2.79 (2H, t, J - 6.8 Hz), 3.45 (2H, t, J = 6.8 Hz), 3.68 (4H, 

brs), 4.00 (1H, t, J = 7.5 Hz), 4.79 (2H, s), 6.70 (1H, d, J = 6.8 Hz), 7.18 - 7.34 (16H, m) 

[0639] TSIMS (M/Z): 517 (M+H) + 

Example 1 04: 2-Benzyl-7-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-3,4-dihydro-2H-2,6-naphthyridin-1 -one 

[0640] (a) Selenium dioxide (36 g) was added to a solution of 3,4-lutidine (21 .4 g) in diphenyl ether (200 ml), and 
the mixture was heated at 1 55°C for 4 hr, and was then heated at 1 85°C for one hr. The reaction solution was cooled 
to room temperature, and was filtered. The residue was washed with boiling water. The aqueous layer was washed 
with chloroform. The solvent was removed from the aqueous layer by distillation under the reduced pressure. Thus, 
3-methylisonicotinic acid (26 g) was obtained as a white crystal. 

[0641] 1 H-NMR (CDCI 3 ) 8: 2.67 (3H, s), 7.39 (1H, dd, J - 4.7, 7.8 Hz), 7.63 (1H, d, J = 7.8 Hz), 8.66 (1H, d, J = 4.7 

Hz), 10.20 (1H,s) 

[0642] TSIMS (M/Z): 138 (M+H)+ 

[0643] (b) Step (c) of Example 103 was repeated, except that the compound (26 g) prepared just above in step (a) 
was used as the starting compound. Thus, ethyl 3-methylisonicotinate (20.6 g) was obtained as a colorless liquid. 
[0644] 1 H-NMR (CDCI 3 ) 8: 1 .14 (3H, t, J - 7.2 Hz), 2.57 (3H, s), 4.39 (2H, q, J = 7.2 Hz), 7.69 (1 H, d, J = 5.1 Hz), 
8.55 (1H, d, J = 5.1 Hz), 8.57 (1H, s) 
[0645] TSIMS (M/Z): 1 66 (M+H) + 

[0646] (c) Step (d) of Example 103 was repeated, except thatthe compound (1 .65 g) prepared just above in step (b) 
was used as the starting compound. Thus, ethyl 3-bromomethylisonicotinate (1 .7 g) was obtained as a red crystal. 
[0647] 1 H-NMR (CDCI 3 ) 8: 1.45 (3H, t, J = 7.2 Hz), 4.90 (2H, s), 7.76 (1H, d, J = 5.1 Hz), 8.68 (1H, d, J = 5.1 Hz), 
8.74 (1H,s) 

[0648] TSIMS (M/Z): 244 (M+H)+ 

[0649] (d) Step (e) of Example 1 03 was repeated, except that the compound (1 .7 g) prepared just above in step (c) 
was used as the starting compound. Thus, ethyl 3-cyanomethylisonicotinate (1 85 mg) was obtained as a white crystal. 
[0650] 1 H-NMR (CDCI 3 ) 8: 1 .47 (3H, t, J = 7.0 Hz), 4.28 (3H, s), 4.50 (2H, q, J = 7.0 Hz), 7.55 (1 H, dd, J = 4.6, 8.0 
Hz), 8.01 (1 H, d, J = 8.0 Hz), 8.75 (1H, d, J = 4.6 Hz) 
[0651] TSIMS (M/Z): 191 (M+H) + 

[0652] (e) Step (f) of Example 1 03 was repeated, except that the compound (1 80 mg) prepared just above in step 
(d) was used as the starting compound. Thus, 3,4-dihydro-2H-2,6-naphthyridin-1 -one was obtained as a white crystal. 
[0653] 1 H-NMR (CDCI 3 ) 8: 3.04 (2H, t, J = 6.7 Hz), 3.64 (2H, dt, J = 3.0, 6.7 Hz), 6.22 (1 H, brs), 7.87 (1 H, d, J - 4.9 
Hz), 8.61 (1H, s), 8.68 (1H, d, J = 4.9 Hz) 
[0654] TSIMS (M/Z): 149 (M+H) + 

[0655] (f) Step (g) of Example 1 03 was repeated, except that the compound (75 mg) prepared just above in step (e) 
was used as the starting compound. Thus, 2-benzyl-3,4-dihydro-2H-2,6-naphthyridin-1-one (95 mg) was obtained as 
a white crystal. 

[0656] 1 H-NMR (CDCI 3 ) 8: 2.96 (2H, t, J = 6.9 Hz), 3.55 (2H, t, J = 6.9 Hz), 4.80 (2H, s), 7.27 - 7.37 (5H, m), 7.95 
(1 H, d, J = 4.8 Hz), 8.54 (1 H, s), 8.68 (1 H, d, J = 4.8 Hz) 
[0657] TSIMS (M/Z): 239 (M+H) + 

[0658] (g) Step (h) of Example 1 03 was repeated, except that the compound (83 mg) prepared just above in step (f) 
was used as the starting compound. Thus, 2-benzyl-6-oxo-3,4-dihydro-2H-2,6-naphthyridin-1-one (75 mg) was ob- 
tained as a white crystal. 

[0659] 1 H-NMR (CDCI 3 ) 8: 2.91 (2H, t, J = 6.7 Hz), 3.55 (2H, t, J = 6.7 Hz), 4.78 (2H, s), 7.31 - 7.35 (5H, m), 7.98 
(1 H, d, J - 6.6 Hz), 8.09 (1 H, s), 8.1 8 (1 H, d, J - 6.6 Hz) 
[0660] TSIMS (M/Z): 255 (M+H)+ 

[0661 1 (h) Step (i) of Example 1 03 was repeated, except that the compound (66 mg) prepared just above in step (g) 
was used as the starting compound. Thus, 2-benzyl-7-chloro-3,4-dihydro-2H-2,6-naphthyridin-1-one (5 mg) was ob- 
tained as a white crystal. 

[0662] 1 H-NMR (CDCI 3 ) 8: 2.94 (2H, t, J - 6.7 Hz), 3.53 (2H, t, J = 6.7 Hz), 4.79 (2H, s), 7.31 - 7.35 (5H, m), 7.99 

(1H,s), 8.31 (1H,s) 

[0663] TSIMS (M/Z): 273 (M+H) + 

[0664] (i) Step 0) of Example 103 was repeated, except that the compound (5 mg) prepared just above in step (h) 
was used as the starting compound. Thus, the title compound (4 mg) was obtained as a white crystal. 
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[0665] 1 H-NMR (CDCI 3 ) 5: 2.25 (4H, m), 2.49 (4H, brs), 2.74 (2H, t, J = 6.6 Hz), 3.39 (2H, t, J = 6.6 Hz), 3.53 (4H, 
brs), 3.93 (1H, t, J = 7.3 Hz), 4.71 (2H, s), 7.12 - 7.27 (16H, m), 7.99 (1H, s) 
[0666] TSIMS (M/Z): 51 7 (M+H)+ 

5 Example 1 05: 2-Benzyl-5-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-3,4-dihydro-2H-2,6-naphthyridin-1 -one 

[0667] (a) Step (i) of Example 103 was repeated, except that the compound (66 mg) prepared in step (g) of Example 
104 was used as the starting compound. Thus, 2-benzyl-5-chloro-3,4-dihydro-2H-2 J 6-naphthyridin-1-one (35 mg) was 
obtained as a white crystal. 

10 [0668] 1 H-NMR (CDCI 3 ) 5: 3.05 (2H, t, J = 7.2 Hz), 3.55 (2H, t, J = 7.2 Hz), 4.79 (2H, s), 7.31 - 7.36 (5H, m), 7.94 
(1 H, d, J = 5.1 Hz), 8.45 (1 H, d, J = 5.1 Hz) 
[0669] TSIMS (M/Z): 273 (M+H)+ 

[0670] (b) Step (h) of Example 103 was repeated, except that the compound (25 mg) prepared just above in step 
(a) was used as the starting compound. Thus, the title compound (6 mg) was obtained as a white crystal. 
15 [0671] 1 H-NMR (CDCI 3 ) 5: 2.29 - 2.41 (4H, m), 2.54 (4H, brs), 2.79 (2H, t, J = 6.5 Hz), 3.17 (4H, brs), 3.42 (2H, t, J 
= 6.5 Hz), 4.02 (1H, t, J = 7.2 Hz), 4.76 (2H, s), 7.15 - 7.33 (15H, m), 7.55 (1H, d, J = 5.0 Hz), 8.33 (1H, d, J - 5.0 Hz) 
[0672] FABMS (M/Z): 51 7 (M+H)+ 

Example 1 06: 6-Benzyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-7,8-dihydro-6H-1 ,6-naphthyridin-5-one 

20 

[0673] (a) Nitromalonaldehyde sodium monohydrate was synthesized using mucobromic acid as a starting com- 
pound according to the method described in Org. Syntheses, Vol. 32, 95 (1952). Ethyl 2-methyl-5-nitronicotinate was 
prepared using the nitromalonaldehyde sodium monohydrate as a starting compound according to the method de- 
scribed in J. Am. Chem. Soc, Vol. 75, 737-8 (1953). 
25 [0674] 1 H-NMR (CDCI 3 ) 5: 1 .54 (3H, t, J = 7.0 Hz), 2.98 (3H, s), 4.43 (2H, q, J = 7.0 Hz), 8.94 (1 H, d, J = 2.5 Hz), 
9.41 (1H,d, J = 2.5 Hz) 
[0675] TSIMS (M/Z): 211 (M+H) + 

[0676] (b) 10% palladium-carbon (40 mg) was added to an ethanol solution (15 ml) of the compound (562 mg) pre- 
pared just above in step (a) in an argon atmosphere. The atmosphere in the system was replaced by hydrogen , followed 
30 by stirring for 3 hr. The reaction solution was filtered through Celite, and the filtrate was removed by distillation under 
the reduced pressure. The residue was purified by column chromatography on silica gel (chloroform : methanol = 20 : 
1) to give ethyl 5-amino-2-methylnicotinate (480 mg) as a colorless crystal. 

[0677] 1 H-NMR (CDCI 3 ) 5: 1 .39 (3H, t, J = 7.2 Hz), 2.70 (3H, s), 3.68 (2H, brs), 4.36 (2H, q, J = 7.2 Hz), 7.52 (1H, 
d, J = 2.9 Hz), 8.11 (1 H, d, J - 2.9 Hz) 

35 [0678] TSIMS (M/Z): 181 (M+H) + 

[0679] (c) Di-t-butyl dicarbonate (5.99 g) was added to a methylene chloride solution (90 ml) of the compound (4.5 
g) prepared just above in step (b). The mixture was cooled to 0°C, and triethylamine (4.1 8 ml) was slowly added thereto. 
Further, the mixture was gradually heated and was refluxed for 2 hr. The reaction solution was cooled to room tem- 
perature, and a saturated aqueous ammonium chloride solution (100 ml) and chloroform (200 ml) were then added to 

40 the cooled reaction solution, followed by separation. The chloroform layer was washed with a saturated aqueous am- 
monium chloride solution, and was dried over sodium sulfate. The solvent was removed from the solution by distillation 
under the reduced pressure. The residue was purified by column chromatography on silica gel (hexane : ethyl acetate 
= 2 : 1) to give ethyl 5-tert-butoxycarbonylamino-2-methylnicotinate (3.36 g) as a yellow crystal. 
[0680] 1 H-NMR (CDCI 3 ) 5: 1 .40 (3H, t, J = 7.2 Hz), 1 .53 (9H, s), 2.73 (3H, s), 4.38 (2H, q, J = 7.2 Hz), 6.56 (1 H, brs), 

45 8.36 (1H,s), 8.51 (1H, s) 

[0681] TSIMS (M/Z): 166 (M+H) + 

[0682] (d) Step (d) of Example 103 was repeated, except that the compound (56 mg) prepared just above in step 

(c) was used as the starting compound. Thus, ethyl 5-tert-butoxycarbonylamino-2-bromomethylnicotinate (43 mg) was 
obtained. 

so [0683] 1 H-NMR (CDCI3) 8: 1 .43 (3H, t, J = 7.1 Hz), 1 .54 (9H, s), 4.43 (2H, q, J = 7.1 Hz), 5.00 (2H, s), 6.69 (1 H, brs), 
8.46 (1 H, s), 8.58 (1 H, d, J - 2.7 Hz) 

[0684] TSIMS (M/Z): 359 (M+H)+ FABMS (M/Z): 359 (M+H)+ 

[0685] (e) Step (e) of Example 103 was repeated, except that the compound (450 mg) prepared just above in step 

(d) was used as the starting compound. Thus, ethyl 5-tert-butoxycarbonylamino-2-cyanomethylnicotinate (130 mg) 
55 was obtained as a white crystal. 

[0686] 1 H-NMR (CDCI3) 5: 1 .43 (3H, t, J = 7.0 Hz), 1 .54 (9H, s), 4.34 (2H, s), 4.42 (2H, q, J = 7.0 Hz), 6.73 (1H, s), 
8.59 (1H,s), 8.61 (1H, s) 
[0687] EIMS (M/Z): 305(M)+ 
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[0688] (f) Step (f) of Example 103 was repeated, except that the compound (130 mg) prepared just above in step 
(e) was used as the starting compound. Thus, 3-tert-butoxycarbonylamino-7,8-dihydro-6H-1 ,6-naphthyridin-5-one (45 
mg) was obtained as a white crystal. 

[0689] 1 H-NMR (CDCI 3 ) 5: 1.53 (9H, s), 3.16 (2H, t, J = 5.0 Hz), 3.63 (2H, t, J = 5.0 Hz), 6.54 (1H, brs), 8.27 (1H, 
5 s),8.74(1H,s) 

[0690] TSIMS (M/Z): 264 (M+H)+ 

[0691] (g) Concentrated hydrochloric acid (2 ml) was added to a 1 ,4-dioxane solution (5 ml) of the compound (260 
mg) prepared just above in step (f). The mixture was stirred at room temperature for one nr. The reaction solution was 
cooled to 0°C, and ethyl acetate (80 ml) was added to the cooled reaction solution. Subsequently, a saturated aqueous 

10 sodium carbonate solution was added thereto, followed by separation. The ethyl acetate layer was washed with a 
saturated aqueous sodium chloride solution, and was then dried over sodium sulfate. The solvent was then removed 
by distillation under the reduced pressure. The residue was purified by column chromatography on silica gel 
(dichloromethane : methanol = 1 0 : 1 ) to give 3-amino-7,8-dihydro-6H-1 ,6-naphthyridin-5-one (1 40 mg) as a white solid. 
[0692] 1 H-NMR (CDCI 3 ) 5: 3.07 (2H, t, J = 6.7 Hz), 3.61 (2H, dt, J = 2.9, 6.7 Hz), 6.37 (2H, brs), 7.62 (1 H, d, J = 2.9 

15 Hz), 8.12 (1H,d, J = 2.9 Hz) 
[0693] EIMS (M/Z): 1 63 (M) + 

[0694] (h) The compound (40 mg) prepared just above in step (g) was dissolved in 40% hydrobromic acid (1 .5 ml). 
Water (1.0 ml) was added thereto, followed by stirring. This aqueous solution was cooled to 0°C. A solution of sodium 
nitrite (28 mg) in water (1 ml) was slowly added dropwise to the aqueous solution. The mixture was stirred at 0°C until 

20 foaming ceased. The aqueous solution was slowly added dropwise to an aqueous mixed solution composed of copper 
(II) bromide (35 mg), 40% hydrobromic acid (1 .5 ml), and water (1 .0 ml) at room temperature. The reaction solution 
was stirred at 80°C for one hr. The stirred reaction solution was then cooled to 0°C, and a saturated aqueous sodium 
hydrogencarbonate solution and chloroform were added to the cooled reaction solution, followed by separation. The 
chloroform layer was washed with a saturated aqueous sodium chloride solution and was dried over sodium sulfate. 

25 The solvent was then removed by distillation under the reduced pressure. The residue was purified by column chro- 
matography on silica gel (dichloromethane : methanol = 10 : 1) to give3-bromo-7,8-dihydro-6H-1 ,6-naphthyridin-5-one 
(12 mg) as a white solid. 

[0695] tH-NMR (CDCI 3 ) 5: 3.17 (2H, t, J = 4.5 Hz), 3.67 (2H, dt, J = 2.9, 4.5 Hz), 6.45 (1H, brs), 8.46 (1H, d, J - 2.4 
Hz), 8.70 (1H,d, J = 2.4 Hz) 

30 [0696] EIMS (M/Z): 228 (M)+ 

[0697] (i) The compound (60 mg) prepared just above in step (h), together with 3-diphenyl-1 -propyl-piperazine (89 
mg), palladium(ll) acetate (0.9 mg), R-(+)-2,2'-bis(diphenylphosphino)-1 ,1 '-binaphthyl (2.5 mg), and cesium carbonate 
(121 mg), was stirred in toluene as a solvent in an argon atmosphere at 100°C for 5 hr. The reaction solution was 
cooled to room temperature. A saturated aqueous ammonium chloride solution (100 ml) and chloroform (200 ml) were 

35 then added to the cooled reaction solution, followed by separation. The chloroform layer was washed with a saturated 
aqueous ammonium chloride solution and was dried over sodium sulfate. The solvent was removed from the solution 
by distillation under the reduced pressure. The residue was purified by column chromatography on silica gel 
(chloroform : methanol = 10 : 1) to give 3-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]-7,8-dihydro-6H-1,6-naphthyridin- 
5-one (50 mg) as a white solid. 

40 [0698] 1 H-NMR (CDCI 3 ) 6: 2.30 (4H, m), 2.58 (4H, t, J = 5.0 Hz), 3.20 (2H, t, J = 6.9 Hz), 3.26 (4H, t, J = 5.0 Hz), 
3.62 (2H, td, J = 6.9, 20.3 Hz), 4.02 (1H, t, J = 7.1 Hz), 7.15 - 7.33 (10H, m), 7.80 (1H, d, J = 2.9 Hz), 8.31 (1H, d, J = 
2.9 Hz) 

[0699] TSIMS (M/Z): 427 (M+H) + 

[0700] (j) Step (g) of Example 1 03 was repeated, except that the compound (41 mg) prepared just above in step (i) 
45 was used as the starting compound. Thus, the title compound (36 mg) was obtained as a white solid. 

[0701] 1 H-NMR (CDCI3) 8: 2.29 - 2.34 (4H, m), 2.58 (4H, brs), 3.04 (2H, t, J = 6.8 Hz), 3.27 (4H, brs), 3.53 (2H, t, J 
= 6.8 Hz), 4.02 (1 H, t, J = 6.9 Hz), 4.79 (2H, s), 7.1 6 - 7.38 (1 5H, m), 7.89 (1 H, d, J = 2.9 Hz), 8.27 (1 H, d, J = 2.9 Hz) 
[0702] FABMS (M/Z) : 51 7 (M+H)+ 

so Example 1 07: N-Benzyl-N-cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-6-methylnicotinamide 

[0703] (a) Step (h) of Example 1 06 was repeated, except that the compound (1 .3 g) prepared in step (b) of Example 
106 was used as the starting compound. Thus, ethyl 2-methyl-5-bromonicotinate (913 mg) was obtained. 
[0704] 1 H-NMR (CDCI 3 ) 5: 1 .41 (3H, t, J = 7.0 Hz), 2.79 (3H, s), 4.39 (2H, q, J = 7.0 Hz), 8.31 (1 H, d, J = 2.4 Hz), 
55 8.66 (1H,d, J = 2.4 Hz) 

[0705] TSIMS (M/Z): 292 (M+H)+ 

[0706] (b) Step (i) of Example 1 06 was repeated, except that the compound (50 mg) prepared just above in step (a) 
was used as the starting compound. Thus, ethyl 3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-6-methylnicotinate (72 mg) 
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was obtained. 

[0707] 1 H-NMR (CDCI3) 5: 1.40 (3H, t, J = 7.0 Hz), 2.32 (4H, m), 2.58 (4H, brs), 2.71 (3H, s), 3.21 (4H, brs), 4.02 
(1H, t, J = 6.9 Hz), 4.37 (2H, q, J = 7.0 Hz), 7.17-7.30 (10H, m), 7.67 (1H, d, J = 3.0 Hz), 8.28 (1H, d, J = 3.0 Hz) 
[0708] FABMS (M/Z): 444 (M+H) + 

5 [0709] (c) A 5 N aqueous sodium hydroxide solution (0.5 ml) was added to an ethanol solution (2 ml) of the compound 
(72 mg) prepared just above in step (b), and the mixture was stirred at room temperature overnight. The solvent was 
removed from the reaction solution by distillation under the reduced pressure. Ethanol (1 0 ml) was added to the residue, 
and the mixture was stirred. The stirred mixture was filtered, and the solvent was removed from the filtrate by distillation 
under the reduced pressure. A saturated aqueous ammonium chloride solution and ethyl acetate were added to the 

10 residue, followed by separation. The ethyl acetate layer was dried over sodium sulfate, and the solvent was removed 
by distillation under the reduced pressure to give 3-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]-6-methylnicotinic acid (60 
mg) as a white crystal. 

[0710] 1 H-NMR (CD3OD) 5: 2.40 - 2.44 (4H f m), 2.45 (3H, s), 2.94 (4H, brs), 3.15 (4H, brs), 4.00 (1 H, t, J = 7.0 Hz), 
7.02 - 7.11 (10H, m), 7.65 (1H, s), 7.94 (1H, s) 

15 [0711] TSIMS (M/Z): 416 (M+H) + 

[0712] (d) Benzylcyclohexylamine (55 mg) was added to a methylene chloride solution (2 ml) of the compound (60 
mg) prepared just above in step (c). The mixture was cooled to 0°C. 1 -Hydroxybenzotriazole (36 mg), 1 -(3-dimethyl- 
aminopropyl)-3-ethylcarbodiimide hydrochloride (23.4 mg), and triethylamine (24 pj) were added thereto. The temper- 
ature of the mixture was raised to room temperature, and the mixture was then stirred overnight. A saturated aqueous 

20 ammonium chloride solution (20 ml) and chloroform (50 ml) were added to the reaction solution, followed by separation. 
The chloroform layer was washed with a saturated aqueous sodium chloride solution and was dried over magnesium 
sulfate. The solvent was removed by distillation under the reduced pressure. The residue was purified by column 
chromatography on silica gel (chloroform : methanol = 10 : 1) to give the title compound (55 mg). 
[0713] 1 H-NMR (CDCI3) 8: 0.89 - 1 .92 (10H, m), 2.26 - 2.38 (4H, m), 2.40 (3/2H, s), 2.49 (3/2H, s), 2.59 (4H, brs), 

25 3.20 (4H, brs), 3.31 (1/2H, brs), 4.01 (3/2H, m), 4.30-4.90 (2H, m), 6.70 (1/2H, d, J = 3.0 Hz), 7.00 (1/2H, d, J = 3.0 
Hz), 7.05 (1H, d, J = 2.8 Hz), 7.19 - 7.38 (14H, m), 8.07 (1V2H, d, J = 2.8 Hz), 8.23 (1/2H, d, J = 2.8 Hz) 
[0714] TSIMS (M/Z): 587 (M+H) + 

Example 1 08: N-Benzyl-N-cyclohexyl-2-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-5-methylisonicotinamide 

30 

[071 5] (a) Step (h) of Example 1 03 was repeated, except that the compou nd (1 5.0 g) prepared in step (b) of Example 

104 was used as the starting compound. Thus, ethyl 3-methyl-1-oxoisonicotinate (15.5 g) was obtained. 

[0716] 1H-NMR (CDCI3) 5: 1 .40 (3H, t, J = 7.1 Hz), 2.56 (3H, s), 4.38 (2H, q, J = 7.1 Hz), 7.83 (1 H, d, J - 6.8 Hz), 

8.09 (1H, d, J - 6.8 Hz), 8.11 (1H, s) 
35 [0717] TSIMS (M/Z): 182 (M+H) + 

[0718] (b) Step (i) of Example 103 was repeated, except that the compound (2.1 g) prepared just above in step (a) 

was used as the starting compound. Thus, ethyl 6-chloro-3-methylisonicotinate (609 mg) was obtained. 

[0719] 1 H-NMR (CDCI3) 5: 1 .41 (3H, t, J = 7.0 Hz), 2.53 (3H, s), 4.40 (2H, q, J = 7.0 Hz), 7.73 (1H, s), 8.33 (1 H, s) 

[0720] TSIMS (M/Z): 1 99 (M+H)+ 
40 [0721] (c) Step (b) of Example 1 07 was repeated, except that the compound (1 86 mg) prepared just above in step 

(b) was used as the starting compound. Thus, ethyl 2-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]-5-methylisonicotinate 

(89 mg) was obtained. 

[0722] 1 H-NMR (CDCI 3 ) 5: 1 .39 (3H, t, J - 7.1 Hz), 2.37 (4H, m), 2.40 (3H, s), 2.58 (4H, brs), 3.57 (4H, brs), 4.00 
(1H, t, J = 7.0 Hz), 4.38 (2H, q, J = 7.1 Hz), 7.06 (1H, s), 7.15 - 7.30 (10H, m), 8.09 (1H, s) 
45 [0723] TSIMS (M/Z): 444 (M+H) + 

[0724] (d) Step (c) of Example 1 07 was repeated, except that the compound (72 mg) prepared just above in step (c) 
was used as the starting compound. Thus, 2-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-5-methylisonicotinic acid (60 mg) 
was obtained. 

[0725] 1 H-NMR (CD 3 OD) 8: 2.15 (3H, s), 2.42 - 2.43 (4H, m), 2.97 (4H, brs), 3.15 (4H, brs), 3.99 (1 H, t, J = 7.0 Hz), 
50 6.82 (1H,s), 7.02-7.11 (10H, m), 8.02 (1H, s) 
[0726] TSIMS (M/Z): 41 6 (M+H) + 

[0727] (e) Step (d) of Example 107 was repeated, except that the compound (60 mg) prepared just above in step 
(d) and benzylcyclohexylamine (60 mg) were used as the starting compounds. Thus, the title compound (55 mg) was 
obtained. 

55 [0728] 1 H-NMR (CDCI 3 ) 8: 0.88 - 1.86 (10H, m), 2.11 (3/2H, s), 2.20 (3/2H, s), 2.26 - 2.37 (4H, m), 2.52 (4H, m), 
3.49 (4H, m), 4.01 (1H, t, J = 7.0 Hz), 4.30 - 4.89 (3H, m), 6.23 (1/2H, brs), 6.46 (1/2H, brs), 7.10 - 7.39 (15H, m), 7.95 
(1/2H,brs), 8.06 (1/2H, brs) 
[0729] TSIMS (M/Z): 587 (M+H) + 
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Example 1 09: N-Benzyl-N-cyclohexyl-2-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yi]-3-methylisonicotinamide 

[0730] (a) Step (i) of Example 1 03 was repeated, except that the compound (1 2.8 g) prepared in step (a) of Example 

108 was used as the starting compound. Thus, ethyl 2-chloro~3-methylisonicotinate (11 .4 g) was obtained. 

[0731] 1 H-NMR (CDCI 3 ) 8: 1 .41 (3H, t, J - 7.0 Hz), 2.59 (3H, s), 4.41 (2H, q, J = 7.0 Hz), 7.52 (1 H, d, J = 5.1 Hz), 

8.33 (1H, d, J = 5.1 Hz) 

[0732] TSIMS (M/Z): 1 99 (M+H)+ 

[0733] (b) Step (b) of Example 1 07 was repeated, except that the compound (1 1 .4 g) prepared just above in step (a) 
was used as the starting compound. Thus, ethyl 2-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]-3-methylisonicotinate (7.8 
g) was obtained. 

[0734] 1 H-NMR (CDCI 3 ) 5: 1.38 (3H, t, J - 7.1 Hz), 2.21-2.58 (4H, m), 2.41 (3H, s), 2.58 (4H, brs), 3.21 (4H, brs), 
4.03 (1H,t, J = 7.3 Hz), 4.37 (2H, q, J = 7.1 Hz), 7.14 - 7.28 (11 H, m), 8.22 (1 H, d, J = 4.9 Hz) 
[0735] TSIMS (M/Z): 444 (M+H) + 

[0736] (c) Step (c) of Example 1 07 was repeated, except that the compound (1 .4 g) prepared just above in step (b) 
was used as the starting compound. Thus, 2-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]-3Hnethylisonicotinic acid (1.12 
g) was obtained. 

[0737] 1 H-NMR (CD 3 OD) 5: 2.20 (3H, s), 2.40 - 2.44 (4H, m), 2.97 (4H, brs), 3.15 (4H, brs), 3.97 (1H, t, J = 7.0 Hz), 
6.88 (1 H, d, J = 4.9 Hz), 7.02 - 7.11 (1 OH, m), 7.94 (1 H, d, J = 4.9 Hz) 
[0738] TSIMS (M/Z): 41 6 (M+H) + 

[0739] (d) Step (d) of Example 107 was repeated, except that the compound (670 mg) prepared just above in step 
(c) and benzylcyclohexylamine (610 mg) were used as the starting compounds. Thus, the title compound (750 mg) 
was obtained. 

[0740] 1 H-NMR (CDCI 3 ) 6: 0.86 - 1.86 (10H, m), 2.09 (3/2H, s), 2.56 (3/2H, s), 2.30 - 2.35 (4H, m), 2.58 (4H, m), 
3.07 - 3.31 (4H, m), 4.04 (1H, t, J = 7.0 Hz), 4.30 (1/2, brs), 4.45 (1/2H, brs), 4.65 (1/2H, d, J = 5.9 Hz), 4.79 (1/2H, d, 
J = 5.9 Hz), 6.70 (1/2H, d, J = 4.9 Hz), 6.79 (1/2H, d, J = 4.9 Hz), 7.06 - 7.28 (15H, m), 8.04 (1/2H, d, J = 4.8 Hz), 8.20 
(1/2H,d, J = 4.8 Hz) 
[0741] TSIMS (M/Z): 587 (M+H) + 

Example 110: N-Allyl-N-cyclohexyl-2-[4-(3,3-diphenyl-1 -propyl)piperazin-1 yl]-5-methylisonicotinamide 

[0742] Step (d) of Example 107 was repeated, except that the compound (50 mg) prepared in step (d) of Example 

108 and allylcyclohexylamine (34 mg) were used as the starting compounds. Thus, the title compound (47 mg) was 
obtained. 

[0743] 1 H-NMR (CDCI3) 6: 0.88 - 1.85 (10H, m), 2.09 (3/2H, s), 2.14 (3/2H, s), 2.33 (4H, m), 2.52 (4H, brs), 3.49 
(4H, brs), 3.95 - 4.02 (2H, m), 4.14 (1H, m), 4.40 (1H, m), 4.95 (1/2H, d, J = 17.6 Hz), 5.04 (1/2H, d, J = 9.7 Hz), 5.16 
(1/2H, d, J = 9.7 Hz), 5.26 (1/2H, d, J = 17.6 Hz), 5.65 (1/2H, m), 5.95 (1/2H, m), 6.40 (1H, s), 7.18 - 7.30 (10H, m), 
8.02 (1H,d, J = 17.3 Hz) 
[0744] TSIMS (M/Z): 537 (M+H) + 

Example 111: N-Allyl-N-cyclohexyl-2-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-3-methyliso nicotinamide 

[0745] Step (d) of Example 107 was repeated, except that the compound (50 mg) prepared in step (c) of Example 

109 and allylcyclohexylamine (34 mg) were used as the starting compounds. Thus, the title compound (44 mg) was 
obtained. 

[0746] 1 H-NMR (CDCI 3 ) 5: 1 .00 - 1 .85 (10H, m), 2.15 (3/2H, s), 2.20 (3/2H, s), 2.30 - 2.35 (4H, m), 2.58 (4H, brs), 
3.16 (4H, brs), 3.71 (1H, m), 3.99 - 4.14 (2H, m), 4.41 (1H, m), 4.90 (1/2H, dd, J = 1.8, 12.0 Hz), 5.02 (1/2H, dd, J = 
1.8, 9.4 Hz), 5.16 (1/2H, dd, J = 1.8, 9.4 Hz), 5.26 (1/2H, dd, J = 1.8, 12.0), 5.62 (1/2H, m), 5.96 (1/2H, m), 6.71 (1H, 
d, J = 4.9 Hz), 7.1 5 - 7.30 (1 OH, m), 8.1 7 (1 H, dd, J = 4.9, 9.7 Hz) 
[0747] TSIMS (M/Z): 537 (M+H) + 

Example 1 1 2: N-Allyl-N-cyclohexyl-3-methyl-2-[4-[3-[9-(2,2,2-trif luoroethylcarbamoyl)-9H-f luoren-9-yl]-propyl] 
piperazin-1 -yljisonicotinamide 

[0748] (a) Step (i) of Example 1 06 was repeated, except that the compound prepared in step (a) of Example 1 09 
was used instead of 3-bromo-7,8-dihydro-6H-1,6-naphthyridin-5-one and 1 -tert-butoxycarbonylpiperazine was used 
instead of 3,3-diphenyM-propylpiperazine. Thus, ethyl 3-methyl»2-[4-(tert-butoxycarbonyl)-piperazin-1-ylJisonicoti- 
nate was obtained. 

[0749] 1 H-NMR (CDCI 3 ) 5: 1 .42 (3H, t, J = 7.0 Hz), 1 .49 (9H, s), 2.54 (3H, s), 3.12 (4H, brs), 3.52 (4H, m), 4.38 (2H, 
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q, J - 7.0 Hz), 7.2 - 7.25 (2H, m), 8.23 (1 H, d t J - 4.9 Hz) 
[0750] TSIMS (M/Z): 349 (M+H) + 

[0751] (b) The compound prepared just above in step (a) was subjected to ester hydrolysis in the same manner as 
in step (c) of Example 1 . Thus, 3-methyl-2-[4-(tert-butoxycarbonyl)piperazin-1-yl]isonicotinic acid was obtained. 
5 [0752] 1 H-NMR (CDCI 3 ) 5: 1 .46 (9H, s), 2.46 (3H, s), 2.63 (4H, brs), 3.10 (4H, brs), 7.16 (2H, d, J = 4.8 Hz), 8 23 
(1H, d, J = 4.8 Hz) 
[0753] FABMS (M/Z): 322 (M+H) + 

[0754] (c) Step (c) of Example 87 was repeated, except that the compound prepared just above in step (b) was used 
instead of 3-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]butyl]-piperazin-1-yl]benzoic acid. Thus, N-allyl-N- 
10 cyclohexyl-3-methyl-2-[4-(tert-butoxycarbonyl)piperazin-1 -yljisonicotinamide was obtained. 

[0755] 1 H-NMR (CDCi 3 ) S: 1 .48 (9H, s), 1 .62 - 2.08 (10H, m), 2.23 (3/2H, s), 2.36 (3/2H, s), 2.98 (4H, s), 5.36-5.47 
(4H, m), 5.89 - 6.00 (2H, m), 6.98 (1 H, d, J = 4.8 Hz), 8.13 (1H, d, J = 4.8 Hz) 
[0756] TSIMS (M/Z): 443 (M+H) + 

[0757] (d) The compound prepared just above in step (c) was deprotected in the same manner as in step (b) of 
15 Example 97 to give N-allyl-N-cyclohexyl-3-methyl-2-piperazin-1 -yl-isonicotinamide. 

[0758] 1 H-NMR (CDCI 3 ) 5: 1 .50 - 2.08 (10H, m), 2.18 (3/2H, s), 2.23 (3/2H, s), 3.02 - 3.24 (8H, m), 4.80 - 5.34 (4H, 
m), 5.62 (1 H, m), 6.73 (1 H, d, J = 5.2 Hz), 8.1 9 (1 H, d, J - 5.2 Hz) 

[0759] (e) Step (b) of Example 1 was repeated, except that the compound prepared just above in step (d) was used 
instead of 3-piperazin-1 -ylbenzoic acid and the compound prepared in step (a) of Example 93 was used instead of 

20 3,3-diphenylpropyl bromide. Thus, the title compound was prepared. 

[0760] 1 H-NMR (CDCI 3 ) 5: 0.89 - 1 .83 (12H, m), 2.10 (3/2H, s), 2.15 (3/2H, s), 2.55 (4/2H, m), 2.39 (4/2H, m), 2.49 
(2H, m), 3.07 (4H, m), 3.62 (2H, m), 3.70 (2H, m), 3.94 (1H, d, J = 5.4 Hz), 3.97 (1H, d, J = 5.8 Hz), 4.12 (1H, d, J = 
5.4 Hz), 4.16 (1H, d, J = 5.8 Hz), 4.41 (1H, m), 4.88 (1/2H, dd, J = 1.5, 16.1 Hz), 5.02 (1/2H, dd, J = 1.5, 10.3 Hz), 5.16 
(1/2H, dd, J = 1 .5, 1 0.3 Hz), 5.25 (1/2H, dd, J = 1 .5, 16.1 Hz), 5.83 (2H, t, J = 6.0 Hz), 5.61 (1/2H, m), 5.95 (1/3H, m), 

25 6.77 (1H, d, J = 5.1 Hz), 7.38 (2H, dd, J = 6.4, 6.3 Hz), 7.45 (2H, dd, J = 6.3, 6.5 Hz), 7.56 (2H, d, J = 6.5 Hz), 7.76 
(2H, d, J = 6.4 Hz), 8.12 (1/2H, d, J - 4.9 Hz), 8.14 (1/2H, d, J - 4.9 Hz) 
[0761] FABMS (M/Z): 674 (M+H) + 

Example 1 1 3: N-Allyl-N-cyclohexyl-6-[4-[4-[9^ -yl] 
30 nicotinamide 

[0762] (a) 6-Chloronicotinic acid (1.6 g, 10.0 mmo!) was dissolved in ethanol. Concentrated sulfuric acid (0.5 ml) 
was added to the solution, and the mixture was refluxed overnight. The reaction solution was concentrated under the 
reduced pressure. The residue was diluted with methylene chloride and was then washed with water, followed by drying 
35 over anhydrous magnesium sulfate. The solvent was removed by distillation under the reduced pressure. The residue 
was purified by column chromatography on silica gel (development system, n-hexane : ethyl acetate = 5 : 1) to give 
ethyl 6-chloronicotinate 1 .6 g (yield 84%) as a colorless oil. 

[0763] 1 H-NMR (CDCI 3 ) 8: 1.42 (3H, t, J = 7.2 Hz), 4.42 (2H, q, J = 7.2 Hz), 7.42 (1H, d, J = 8.4 Hz), 8.25 (1H, dd, 
J = 2.4, 8.4 Hz), 9.00 (1H, d, J = 2.4 Hz) 

40 [0764] TSIMS (M/Z): 1 86 (M+H)+ 

[0765] (b) Piperazine anhydride (130 mg) and anhydrous DMF (0.5 ml) were added to the compound (60 mg, 0.32 
mmol) prepared just above in step (a), and the mixture was stirred at 80° C for 50 min. The temperature of the reaction 
solution was returned to room temperature, and the reaction solution was diluted with ethyl acetate and was washed 
twice with water, followed by drying over anhydrous magnesium sulfate. The solvent was removed by distillation under 

45 the reduced pressure to give ethyl 6-piperazin-1 -ylnicotinate (51 mg, yield 68%) as a white solid. 

[0766] 1 H-NMR (CDCy 5: 1 .37 (3H, t, J - 7.2 Hz), 2.97 (4H, t, J = 5.1 Hz), 3.65 (4H, t, J = 5.1 Hz), 4.33 (2H, q, J = 
7.2 Hz), 6.58 (1 H, d, J = 9.0 Hz), 8.02 (1 H, dd, J = 2.3, 9.0 Hz), 8.80 (1 H, d, J = 2.3 Hz) 
[0767] TSIMS (M/Z): 236 (M+H) + 

[0768] (c) The compound (494 mg, 2.1 mmol) prepared just above in step (b) was dissolved in 8 ml of anhydrous 
so DMF. Potassium carbonate (580 mg) and the compound (892 mg, 2.1 mmol) prepared in step (b) of Example 92 were 
added to the solution, and the mixture was stirred at 50°C overnight. The reaction solution was diluted with ethyl 
acetate, and the dilution was washed twice with water and was then dried over anhydrous magnesium sulfate. The 
solvent was removed by distillation under the reduced pressure. The residue was purified by column chromatography 
(development system, n-hexane : ethyl acetate =1 : 1 ) to give ethyl 6-[4-[4-[9-(2,2,24rifluoroethylcart)amoyl)-9H-flu- 
55 oren-9-yl]butyl]-piperazin-1-yl]nicotinate (742 mg, yield 62%) as a pale yellow oil. 

[0769] 1 H-NMR (CDCI 3 ) 6: 0.68 - 0.77 (2H, m), 1 .32 - 1 .40 (2H, m), 1 .36 (3H, t, J = 7.2 Hz), 2.16 (2H, t, J = 7.7 Hz), 
2.38 (4H, t, J - 5.1 Hz), 2.42 - 2.48 (2H, m), 3.59 (4H, t, J = 5.1 Hz), 3.65 - 3.74 (2H, m), 4.32 (2H, q, J = 7.2 Hz), 5.38 
(1 H, t, J = 6.5 Hz), 6.54 (1 H, d, J = 9.1 Hz), 7.37 (2H, dt, J - 1 .2, 7.5 Hz), 7.45 (2H, dt, J = 1 .2 Hz, 7.5 Hz), 7.56 (2H, 



81 



EP1 180 514 A1 



d, J = 7.5 Hz), 7.78 (2H, d, J = 7.5 Hz), 8.00 (1 H, dd, J = 2.4, 9.1 Hz), 8.77 (1 H, d, J = 2.4 Hz) 
[0770] TSIMS (M/Z): 581 (M+H) + 

[0771] (d) The compound (300 mg, 0.52 mmol) prepared just above in step (c) was dissolved in a mixed solution 
composed of 2.5 ml of methanol and 2.5 ml of THF. A 1 N aqueous sodium hydroxide solution (2.6 ml) was added to 

5 the solution, and the mixture was stirred at 70°C for 5 hr. The reaction solution was concentrated to about 1 0 ml, and 
the residue was diluted with methylene chloride. Water was added thereto, and the mixture was rendered acidic by 
the addition of a 1 N aqueous hydrochloric acid solution, followed by extraction twice with methylene., chloride. The 
organic layer was dried over anhydrous magnesium sulfate. The solvent was removed by distillation under the reduced 
pressure to give 6-[4-[4-[9-(2,2,24rifluoroethylcarbamoyl)-9H-fluoren-9-yl]butyl]piperazin-1-yl]nicotinic acid (295 mg, 

io yield 1 00%) as a pink m . 

[0772] 1 H-NMR (CD C 1 3?? (: 0.75 - 0.85 (2H, m), 1 .70 - 1 .79 (2H, m), 2.40 - 2.47 (2H, m), 2.72 - 2.79 (2H, m), 3.07 
(4H, brs), 3.64 - 3.74 (2H, m), 4.1 0 (4H, brs), 5.40 (1 H, t, J = 6.5 Hz), 6.59 (1 H, d, J = 8.9 Hz), 7.37 (2H, t, J = 7.4 Hz), 
7.46 (2H, t, J = 7.4 Hz), 7.52 (2H, d, J - 7.4 Hz), 7.77 (2H, d, J = 7.4 Hz), 8.04 (1H, dd, J = 2.3, 8.9 Hz), 8.76 (1H, d, 
J = 2.3 z ) 

15 [0773] TSIMS (M/Z): 553 H ) + 

[0774] (e) The compound (290 mg, 0.52 ml) prepared just above in step (d) was dissolved in 3 ml of anhydrous DMR 
BOP reagent (276 mg) and 0.27 ml of diisopropylethylamine were added to the solution. The mixture was stirred at 
room temperature for one hr. Allylcyclohexylamine (0.11 ml) was then added thereto, and the mixture was stirred at 
room temperature overnight. The reaction solution was diluted with ethyl acetate, and the dilution was washed with 

20 water and was then dried over anhydrous magnesium sulfate. The solvent was removed by distillation under the re- 
duced pressure. The residue was purified by column chromatography (development system, methylene chloride : meth- 
anol = 50 : 1 - 25 : 1 ). The resultant yellow oil was further purified by column chromatography on silica gel (development 
system, ethyl acetate) to give the title compound 300 mg (yield 86%). 

[0775] 1 H-NMR (CDCI 3 ) 5: 0.71 - 0.80 (2H, m), 1 .00 - 2.02 (13H, m), 2.25 (2H, t, J = 7.8 Hz), 2.41 - 2.51 (6H, m), 
25 3.51 - 3.58 (4H, m), 3.65 - 3.74 (2H, m), 3.97 (2H, brs), 5.10 - 5.20 (2H, m), 5.39 (1H, t, J = 6.6 Hz), 5.79-5.91 (1H, 
m), 6.59 (1 H, d, J = 9.2 Hz), 7.38 (2H, dd, J = 1 .2, 7.6 Hz), 7.45 (2H, dd, J = 1 .2, 7.6 Hz), 7.52-7.57 (3H, m), 7.78 (2H, 
d, J = 7.6 Hz), 8.22 (1 H, d, J = 2.0 Hz) 
[0776] TSIMS (M/Z): 674 (M+H)+ 

30 Example 1 1 4: N-Allyl-N-cyclohexyl-3-methyl-2-[4-[3-[9-(2,2,2-trif luoroethylcarbamoyl)-9H-xanthen-9-yl]-propyl] 
piperazin-1 -yljisonicotinamide 

[0777] (a) 9-(3-Bromopropyl)-9-xanthenecarboxylic acid was synthesized using xanthene-9-carboxylic acid as a 
starting compound according to the method described in U.S. Patent No. 5712279. 
35 [0778] 1 H-NMR (CD 3 OD) 5: 1 .29 - 1 .37 (2H, m), 2.40 - 2.44 (2H, m), 3.23 (2H, t, J = 6.6 Hz), 7.05 - 7.12 (4H, m), 
7.24-7.31 (4H, m) 
[0779] TSIMS (M/Z): 346 (M+H) + 

[0780] (b) 3-[9-(2,2,2-Trifluoroethylcarbamoyl)-9H-xanthen-9-yl]propyl bromide was synthesized using the com- 
pound prepared just above in step (a) as a starting compound according to the method described in U.S. Patent No. 
40 5712279. 

[0781] 1 H-NMR (CDCI 3 ) 6: 1.35 - 1.42 (2H, m), 2.38 - 2.42 (2H, m), 3.19 (2H, t, J = 6.8 Hz), 3.81 (2H, dq, J = 9.0, 
2.4 Hz), 5.44 (1 H, t, J = 6.4 Hz), 7.01 - 7.14 (4H, m), 7.25 - 7.27 (2H, m), 7.29 - 7.34 (2H, m) 
[0782] FABMS (M/Z): 428 (M+H) + 

[0783] (c) Step (e) of Example 112 was repeated, except that the compound prepared just above in step (b) was 
45 used instead of the compound prepared in step (a) of Example 93. Thus, the title compound was obtained. 

[0784] 1 H-NMR (CDCI3) 5: 0.89 - 1.83 (12H, m), 2.10 (3/2H, s), 2.15 (3/2H, s), 2.33 (2H, m), 2.38 (4H, brs), 3.12 
(4H, brs), 3.57 (2H, m), 3.81 (2H, m), 3.94 (2/2H, d, J - 5.4 Hz), 3.98 (2/2H, d, J = 5.9 Hz), 4.13 (2/2H, d, J = 5.4 Hz), 
4.16 (1 H, d, J = 5.9 Hz), 4.39 (1H, m), 4.88 (1/2H, dd, J = 0.8, 17.2 Hz), 5.02 (1/2H, dd, J = 0.8, 10.4 Hz), 5.16 (1/2H, 
dd, J = 1.4, 10.4 Hz), 5.25 (1/2H, dd, J = 1.4, 17.2 Hz), 5.49 (1H, t, J = 6.5 Hz), 5.60 (1/2H, m), 5.93 (1/2H, m), 6.69 
so (1 H, d, J = 5.1 Hz), 7.12 (4H, d, J = 7.8 Hz), 7.25 - 7.30 (4H, m), 8.12 (1/2H, d, J = 4.8 Hz), 8.15 (1/2H, d, J = 4.8 Hz) 
[0785] FABMS (M/Z): 690 (M+H) + 

Example 1 1 5: N-Cycloh exyl-N -propyl -6-[4-[4-[9-(2,2,2-trif luoroethylcarbamoyl)-9H-fluoren-9-yl]butyl]-piperazin-1 -yl] 
nicotinamide 

55 

[0786] The compound (50 mg, 0.07 mmol) prepared in Example 113 was dissolved in 1 ml of methanol and 0.5 ml 
of methylene chloride. 10% Pd-C (5 mg) was added to the solution. The mixture was subjected to catalytic reduction 
under the atmospheric pressure at room temperature for 4 hr. The reaction solution was filtered, and the solution was 
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concentrated under the reduced pressure to give the title compound (40 mg, yield 80%) as a white foam. 

[0787] 1 H-NMR (CDCI3) 5: 0.71 - 3.28 (26H, m), 2.57 (4H, brs), 3.59 (4H, brs), 3.65 - 3.74 (2H, m), 5.41 (1H, t, J = 

6.5 Hz), 6.61 (1H, d, J = 8.8 Hz), 7.38 (2H, dt, J = 1 .2, 7.6 Hz), 7.45 (2H, dt, J = 1 .2, 7.6 Hz), 7.51 (1 H, dd, J = 2.3, 8.8 
Hz), 7.55 (2H, d, J = 7.6 Hz), 7.78 (2H, d, J = 7.6 Hz), 8.18 (1 H, d, J - 2.3 Hz) 

5 [0788] TSIMS (M/Z): 676 (M+H)+ 

Example 1 1 6: N-Cyclohexyl-N-[pyridin-2-yl)methyl]-6-[4-[4-[9-(2,2,2-trif luoroethylcarbamoyl)-9H-fluoren-9-yl]butyl] 
piperazin-1 -y I] nicotinamide 

10 [0789] The compound (1 1 0 mg, 0.20 mmol) prepared in step (d) of Example 1 1 3 was dissolved in 2 ml of anhydrous 
DMR BOP reagent (106 mg) and 0.11 ml of diisopropylethylamine were added to the solution, and the mixture was 
stirred at room temperature for one hr. Cyclohexyl(2-pyridylmethyl)amine (0.11 ml) was then added thereto, and the 
mixture was stirred at room temperature overnight. The reaction solution was diluted with ethyl acetate. The dilution 
was washed with water and was then dried over anhydrous magnesium sulfate. The solvent was removed by distillation 

15 under the reduced pressure. The residue was purified by column chromatography (development system, methylene 
chloride : methanol = 50 : 1 - 25 : 1) to give the title compound (88 mg, yield 61%) as a pale yellow foam. 
[0790] 1 H-NMR (CDCI 3 ) 6: 0.70 - 2.48 (23H, m), 3.53 (4H, brs), 3.64 - 3.72 (2H, m), 4.77 (2H, brs), 5.40 (1 H, t, J = 

6.6 Hz), 6.58 (1H, brs), 7.11 - 7.16 (1H, m), 7.30 (1H, d, J = 7.8 Hz), 7.37 (2H, dt, J = 1.1, 7.6 Hz), 7.45 (2H, dt, J = 
1 .1 , 7.6 Hz), 7.55 (2H, d, J = 7.6 Hz), 7.60 - 7.65 (2H, m), 7.77 (2H, d, J = 7.6 Hz), 8.31 (1 H, d, J = 2.3 Hz), 8.50 (1 H, 

20 d, J -4.1 Hz) 

[0791] TSIMS (M/Z): 725 (M+H) + 

Example 1 1 7: 2-Cyclohexyl-6-[4-[4-(9-carbamoyl-9H-f luoren-9-yl)butyl]piperazin-1 -yl]-2,3-di hydro- 1 H-isoindol-1 -one 

25 [0792] (a) 9-(4-Bromobutyl)-9H-fluorenecarboxylic acid (50 mg, 0.15 mmol) synthesized according to the method 
described in U.S. Patent No. 5712279 was dissolved in 0.25 ml of thionyl chloride. The solution was stirred at 55°C 
for 2 nr. The reaction solution was concentrated under the reduced pressure, followed by azeotropic distillation with 
toluene and drying by means of a vacuum pump. The residue was dissolved in 1 .5 ml of methylene chloride, and the 
solution was added to 1 ml of 28% aqueous ammonia under ice cooling. The mixture was stirred under ice cooling for 

30 30 min. Water was then added thereto, followed by extraction with methylene chloride. The solvent was removed by 
distillation under the reduced pressure to give 43 mg (yield 86%) of 9-(4-bromobutyl)-9H-fluorene-9-carboxamide as 
a white solid as a crude product. 

[0793] 1 H-NMR (CDCI 3 ) 5: 0.79 - 0.87 (2H, m), 1 .66 - 1 .73 (2H, m), 2.42 - 2.46 (2H, m), 3.21 (2H f t, J = 6.9 Hz), 4.95 
(1 H, brs), 5.04 (1 H, brs), 7.37 (2H, dt, J = 1 .2, 7.6 Hz), 7.44 (2H, dt, J = 1 .2, 7.6 Hz), 7.59 (2H, d, J - 7.6 Hz), 7.77 
35 (2H, d, J = 7.6 Hz) 

[0794] EIMS (M/Z): 343 (M + ) 

[0795] (b) 2-Cyclohexyl-2,3-dihydro-6-piperazinyl-1 H-isoindol-1 -one (37 mg, 0.12 mmol) synthesized according to 
the method described in WO 9854135 was dissolved in 0.5 ml of anhydrous DMR Potassium carbonate (33 mg) and 
the compound (43 mg, 0.12 mmol) prepared just above in step (a) were added to the solution. The mixture was stirred 
40 at room temperature for one hr and was then stirred at 55°C for 5.5 hr. The reaction solution was diluted with ethyl 
acetate. The dilution was washed twice with water and was then dried over anhydrous magnesium sulfate. The solvent 
was removed by distillation under the reduced pressure. The residue was purified by column chromatography (devel- 
opment system, methylene chloride : methanol - 30 : 1 - 15 : 1) to give the title compound (49 mg, yield 71%) as a 
pale yellow foam. 

45 [0796] 1 H-NMR (CDCI 3 ) 8: 0.68 - 0.76 (2H, m), 1.11 - 1.89 (12H, m), 2.18 (2H, t, J = 7.8 Hz), 2.43 - 2.48 (6H, m), 
3.1 6 (4H, t, J - 4.9 Hz), 4.1 9 - 4.24 (1 H, m), 4.25 (2H, s), 4.95 (1 H, brs), 5.05 (1 H, brs), 7.07 (1 H, dd, J - 2.3, 8.4 Hz), 
7.28 (1 H, d, J = 8.4 Hz), 7.31 (1 H, d, J = 2.3 Hz), 7.37 (2H, dt, J = 1 .2, 7.6 Hz), 7.43 (2H, dt, J - 1 .2, 7.6 Hz), 7.59 (2H, 
d, J = 7.6 Hz), 7.76 (2H, d, J = 7.6 Hz) 
[0797] FABMS (M/Z): 563 (M+H) + 

50 

Example 1 1 8: 2-Cyclohexyl-6-[4-[4-(9-ethylcarbamoyl-9H-f luoren-9-yl)butyl]piperazin-1 -yl]-2,3-dihydro-1 H-isoindol- 
1 -one 

[0798] (a) Step (b) of Example 92 was repeated, except that ethylamine was used instead of 2 ,2,2-trifluoroethylamine. 
55 Thus, 4-(9-ethy1carbamoyl-9H-fluoren-9-yl)butyl bromide was obtained. 

[0799] 1 H-NMR (CDCI 3 ) 5: 0.80 (2H, m), 0.90 (3H, t, J - 7.2 Hz), 1 .69 (2H, m), 2.43 (2H, m), 3.08 (2H, m), 3.21 (2H, 
t, J = 7.0 Hz), 5.13 (1 H, brs), 7.37 (2H, dt, J = 1 .2, 7.4 Hz), 7.44 (2H, dt, J = 1 .2, 7.4 Hz), 7.59 (2H, d, J = 7.4 Hz), 7.77 
(2H, d, J - 7.4 Hz) 
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[0800] TSIMS (M/Z): 374 (M+H) + 

[0801 J (b) Step (c) of Example 92 was repeated, except that the compound prepared just above in step (a) was used 
Instead of 4-[9-(2 l 2 l 2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]butyl bromide. Thus, the title compound was prepared. 
[0802] 1 H-NMR (CDCI3) 5: 0.80 (2H, m), 0.89 (4H, m), 1.21 - 1.87 (11H, m), 2.18 (2H, m), 2.48 (6H, m) ? 3.09 (2H, 
5 m), 3.1 8 (4H, m), 4.26 (3H, m), 5.1 4 (1 H, m), 7.08 (1 H, dd, J = 2.1 , 8.5 Hz), 7.39 (6H, m), 7.59 (2H, d, J = 7.4 Hz), 7.76 
(2H, d, J = 7.4 Hz) 
[0803] FABMS (M/Z): 591 (M+H) + 

Example 119: 6-[4-[4-(9-Benzylcarbamoyl-9H-fluoren-9-yl)butyl]piperazin-1 -yl]-2-cyclohexyl-2,3-dihydro-1 H-isoindol- 
10 1-one 

[0804] (a) Step (a) of Example 118 was repeated, except that benzylamine was used instead of ethylamine. Thus, 
4-(9-benzylcarbamoyl-9H-fluoren-9-yl)butyl bromide was obtained. 

[0805] 1 H-NMR (CDCI 3 ) 5: 0.80 - 0.89 (2H, m), 1 .71 (2H, tt, J = 7.1 Hz), 2.49 (2H, m), 3.21 (2H, t, J = 7.1 Hz), 4.26 
15 (2H, d, J = 5.9 Hz), 5.45 (1H, brt, J = 5.9 Hz), 6.92 - 6.96 (2H, m), 7.16 - 7.19 (3H, m), 7.36 (2H, dt, J = 0.9, 7.6 Hz), 
7.43 (2H, dt, J - 0.9, 7.6 Hz), 7.59 (2H, d, J = 7.6 Hz), 7.76 (2H, d, J = 7.6 Hz) 
[0806] TSIMS (M/Z): 434, 436 (M+H) + 

[0807] (b) Step (b) of Example 92 was repeated, except that the compound prepared just above in step (a) was used 
instead of 4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]butyl bromide. Thus, the title compound was obtained. 
20 [0808] 1 H-NMR (CDCI 3 ) 5: 0.70 - 2.16 (12H, m), 2.48 - 2.63 (8H, m), 3.02 (4H, brs), 3.16 (2H, brs), 4.23 - 4.27 (5H, 
m), 5.47 (1H, brs), 6.94 (2H, d, J = 6.4 Hz), 7.14-7.33 (6H, m), 7.36 (2H, d, J = 7.2 Hz), 7.42 (2H, d, J = 7.2 Hz), 7.60 
(2H, d, J = 7.3 Hz), 7.75 (2H, d, J = 7.6 Hz) 
[0809] TSIMS (M/Z): 653 (M+H)+ 

25 Example 1 20: 6-[4-[4-(9-Allylcarbamoyl-9H-f luoren-9-yl)butyl]piperazin-1 -yl]-2-cyclohexyl-2,3-dihydro-1 H-isoindol- 
1-one 

[0810] (a) Step (a) of Example 118 was repeated, except that allylamine was used instead of ethylamine. Thus, 
4-(9-allylcarbamoyl-9H-f1uoren-9-yl)butyl bromide was obtained. 
30 [0811] 1 H-NMR (CDCI3) 8: 0.77 - 0.84 (2H ( m), 1 .69 (2H, tt, J - 7.3 Hz), 2.49 (2H, m), 3.21 (2H, t, J = 7.3 Hz), 3.67 
(2H, m), 4.79 (1H, dd, J = 1.4, 17.3 Hz), 4.92 (1H, dd, J = 1.4, 10.5 Hz), 5.20 (1H, brs), 5.56 - 5.66 (1H, m), 7.37 (2H, 
dt, J - 1 .1 , 7.6 Hz), 7.44 (2H, dt, J = 1 .1 , J = 1 .1 , 7.6 Hz), 7.59 (2H, d, J = 7.6 Hz), 7.76 (2H, J = 7.6 Hz) 
[0812] TSIMS (M/Z): 384, 386 (M+H) + 

[081 3] (b) Step (c) of Example 92 was repeated, except that the compound prepared just above in step (a) was used 
35 instead of 4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]butyl bromide. Thus, the title compound was obtained. 
[0814] 1 H-NMR (CDCI3) 5: 0.72 (2H, brs), 1.17-1.73 (10H, m), 1.85 (4H, brs), 2.17 (2H, brs), 2.48 (4H, brs), 2.54 
(2H, m), 3.01 (2H, brs), 3.73 (2H, m), 4.25 (3H, m), 4.79 (1H, dd, J = 1.4, 17.3 Hz), 4.92 (1H, dd, J = 1.4, 10.5 Hz), 
5.20 (1H, brs), 5.56 - 5.66 (1H, m), 7.14-7.48 (7H, m), 7.59 (2H, d, J = 7.6 Hz), 7.76 (2H, J = 7.6 Hz) 
[0815] TSIMS (M/Z): 603 (M+H)+ 

40 

Example 1 21 : 2-Ctyclohexyl-6-[4-[4-[9-[allyl-(2,2,2-trif luoroethyl)]carbamoyl-9H-f luoren-9-yl]butyl]-piperazin-1 -yl]- 
2,3-dihydro-1 H-isoindol-1 -one 

[0816] The compound (0.100 g) prepared in Example 92 was dissolved in toluene (5 ml). Sodium hydroxide (0.019 
45 g), potassium carbonate (0.041 g), tetrabutylammonium hydrogen sulfate (0.012 g), and allyl bromide (0.01 5 ml) were 

added to the solution, and the mixture was stirred at 60° C overnight. Water was added to the reaction solution, and 

the mixture was extracted with ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate, and the 

solvent was then removed by distillation under the reduced pressure. The residue was purified by preparative TLC 

(hexane : ethyl acetate - 1 : 3) to give the title compound (0.017 g, 16.5%). 
50 [0817] 1 H-NMR (CDCI3) 8: 0.49 (2H, m), 1.27-1 .84 (10H, m), 2.12 (2H, m), 2.31 (2H, m), 2.44 (4H, m), 2.87 (2H, 

m), 3.15 (4H, m), 3.93 (2H, m), 4.25 (3H, m), 4.78 (5H, m), 7.06 (1H, dd, J = 2.2, 8.5 Hz), 7.37 (8H, m), 7.79 (2H, d, J 

= 7.4 Hz) 

[0818] TSIMS (M/Z): 685 (M+H)+ 

55 Example 1 22: 2-Cyclohexy l-6-[4-[4-[9-[benzyl-(2,2,2-trif luoroethyl)]carbamoyl-9H-f luoren-9-yl]butyl]-piperazin-1 -yl]- 
2,3-dihydro-1 H-isoindol-1 -one 

[0819] The procedure of Example 121 was repeated, except that benzyl bromide was used instead of allyl bromide. 
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Thus, the title compound was obtained. 

[0820] 1 H-NMR (CDCI 3 ) 5: 0.55 (2H, m), 0.90 (2H, m), 1 .27 (8H, m), 1 .86 (4H, m), 2.08 (2H, m), 2.46 (6H, m), 3.15 
(4H, m), 3.41 (1H, m), 3.85 (1H, m), 4.26 (3H, m), 6.42 (1H, m), 7.09 (3H, m), 7.38 (10H, m), 7.73 (2H, d, J = 7.2 Hz) 
[0821] TSIMS (M/Z): 735 (M+H) + 

5 

Example 123: 2-tyclohexyl-6-[4-[4-[9-[methyl-(2,2,2-tr^ 
2,3-dihydro-1 H-isoindol-1 -one 

[0822] The procedure of Example 121 was repeated, except that methyl iodide was used instead of allyl bromide. 
10 Thus, the title compound was obtained. 

[0823] 1 H-NMR (CDCI 3 ) 5: 0.52 (2H, m), 0.89 (2H, m), 1 .33 (2H, m), 1 .46 (4H, m), 1 .59 - 1 .89 (7H, m), 2.09 (2H, m), 
2.30 (2H, m), 2.42 (4H, m), 3.1 7 (4H f m), 3.97 (2H, m), 4.25 (3H, m), 7.07 (1 H, dd, J = 2.1, 8.3 Hz), 7.37 (8H, m), 7.78 
(2H, d, J = 7.4 Hz) 
[0824] TSIMS (M/Z): 659 (M+H)+ 

15 

Example 1 24: 2-Cyclohexyl-6-[4-[4-[5-(2,2,2-trifluoroethylra -yl]- 

2.3- dihydro-1 H-isoindol-1 -one 

[0825] (a) 5-Dibenzosuberanecarboxylic acid was synthesized using dibenzosuberane as a starting compound ac- 
20 cording to the method described in Tetrahedron., Vol. 54, 2251-2256 (1998). 

[0826] 1 H-NMR (CD 3 OD) 5: 2.80 - 2.89 (2H, m), 3.32 - 3.40 (2H, m), 4.84 (1H, s), 7.10 - 7.19 (6H, m), 7.24 - 7.26 
(2H, m) 

[0827] FABMS (M/Z): 239 (M+H)+ 

[0828] (b) The compound (0.72 g) prepared just above in step (a) was dissolved in dichloromethane (60 ml). BOP 
25 reagent (1 .59 g) and diisopropylethylamine (2.55 ml) were added to the solution. The mixture was stirred at room 
temperature for 30 min. 2,2,2-Trrfluoroethylamine hydrochloride (0.81 g) was then added thereto, and the mixture was 
stirred at room temperature overnight. Water was added to the reaction solution, and the mixture was extracted with 
chloroform, followed by washing with saturated brine. The extract was dried over anhydrous MgS0 4 , and the solvent 
was then removed by distillation under the reduced pressure. The residue was purified by column chromatography on 
30 silica gel (hexane : ethyl acetate = 4 : 1 ) to give 5-dibenzosuberanecarboxylic acid (2,2,2-trif luoroethyl)amide (0.82 g). 
[0829] 1 H-NMR (CDCI3) 5: 2.85 - 2.93 (2H, m), 3.23 - 3.32 (2H, m), 3.87 (2H, dq, J = 9.0, 2.4 Hz), 4.65 (1 H, s), 5.68 
(1H, m), 7.17 -7.27 (8H,m) 
[0830] FABMS (M/Z): 320 (M+H)+ 

[0831] (c) The compound (0.42 g) prepared just above in step (b) was dissolved in anhydrous THF(13ml).A1.6M 
35 n-butyllithiumhexane solution (0.89 ml) was added to the solution at -20°C, and the mixture was stirred for one hr. 

1 .4- Dibromobutane (0.47 ml) was added thereto, and the mixture was stirred at -20°C for 2 hr. 1 ,4-Dibromobutane 
(0.17 ml) was then additionally added, and the mixture was stirred at 0°C for one hr. Water was added to the reaction 
solution, and the mixture was extracted with chloroform, followed by washing with saturated brine. The extract was 
dried over anhydrous MgS0 4 , and the solvent was then removed by distillation underthe reduced pressure. The residue 

40 was purified by column chromatography on silica gel (hexane : ethyl acetate = 9:1 - 2 : 1) to give 4-[5-(2,2,2-trifluor- 
oethylcarbamoyl)-5H-dibenzo-suberan-5-yl]butyl bromide (76 mg). 

[0832] 1 H-NMR (CDCI 3 ) 5: 1 .24 - 1 .32 (2H, m), 1 .79 - 1 .86 (2H, m), 2.42 - 2.46 (2H, m), 3.07 - 3.23 (4H, m), 3.31 
(2H, t, J = 7.0 Hz), 3.85 (2H, dq, J = 9.1 , 2.5 Hz), 5.31 (1H, m), 7.11 - 7.21 (6H, m), 7.29 - 7.33 (2H, m) 
[0833] TSIMS (M/Z): 454 (M+H) + 
45 [0834] (d) Step (c) of Example 92 was repeated, except that the compound prepared just above in step (c) was used 
as the starting compound. Thus, the title compound was obtained. 

[0835] 1 H-NMR (CDCI 3 ) 8: 1 .14 - 1 .24 (3H, m), 1 .38 - 1 .48 (4H, m), 1 .52 - 1 .53 (2H, m), 1 .70 - 1 .73 (1 H, m), 1 .85 
(4H, m), 2.33 (2H, t, J = 7.0 Hz), 2.46 - 2.50 (2H, m), 2.56 (4H, m), 3.05 - 3.12 (2H, m), 3.19 - 3.23 (6H, m), 3.81 - 3.90 
(2H, m), 4.23 (1H, m), 4.26 (2H, s), 5.38 (1H, m), 7.08 - 7.20 (7H, m), 7.28 - 7.35 (4H, m) 
50 [0836] TSIMS (M/Z): 673 (M+H) + 

Example 1 25: 2-[(Pyridin-2-yl)methyl]-7-[4-[4-[9-(2 t 2,2-trif luoroethylcarbamoyl)-9H-f luoren-9-yl]buty l]-piperazin-1 -yl]- 
3,4-dihydro-2H-isoquinolin-1-one 

55 [0837] (a) 7-(4-Tert-butoxycarbonyl-piperazin-1 -yl)-3,4-dihydro-2H-isoquinolin-1 -one was synthesized according to 
the method described in J. Med. Chem., Vol. 39, 4583 (1996). 

[0838] 1 H-NMR (CDCI 3 ) 8: 1 .49 (9H, s), 2.29 (2H, t, J = 6.6 Hz), 3.19 (4H, m), 3.60 (6H, m), 6.15 (1 H, brs), 7.02 (1H, 
dd, J = 8.3, 2.7 Hz), 7.1 3 (1 H, d, J = 8.3 Hz), 7.62 (1 H, d, J = 2.7 Hz) 
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[0839] (b) The compound (331 mg, 1 mmol) prepared just above in step (a) was dissolved in 10 ml of toluene. Sodium 
hydroxide (140 mg), 276 mg of potassium carbonate, 34 mg of tetrabutylammonium hydrogen sulfate, and 246 mg of 
2-(chloromethyl)pyridine hydrochloride were added to the solution. The mixture was stirred at 75°C for 20 hr. The 
reaction solution was diluted with ethyl acetate. The dilution was washed twice with water and was then dried over 
5 anhydrous magnesium sulfate. The solvent was removed by distillation under the reduced pressure. The residue was 
purified by column chromatography (development system, methylene chloride : methanol = 50 : 1 ) to give 364 mg (yield 
86%) of 2-[(pyridin-2-yl)methyQ-7-(4-tert-butoxycart>ony^ as a white 

foam. 

[0840] 1 H-NMR (CDCI 3 ) 8: 1.60 (9H, s), 2.91 (2H, t, J = 6.6 Hz), 3.16 (4H, t, J = 5.1 Hz), 3.58 (4H, t, J = 5.1 Hz), 
10 3.63 (2H, t, J = 6.6 Hz), 4.91 (2H,s), 7.01 (1 H, dd, J = 2.8, 8.4 Hz), 7.09 (1 H, d, J = 8.4 Hz), 7.17 - 7.21 (1H, m), 7.38 
(1 H, d, J = 7.8 Hz), 7.65 (1 H, dt, J = 1 .7, 7.8 Hz), 7.69 (1 H, d, J = 2.8 Hz), 8.54 (1 H, d, J = 4.1 Hz) 
[0841] TSIMS (M/Z): 423 (M+H)+ 

[0842] (c) The compound (1.14 g, 3.4 mmol) prepared just above in step (b) was dissolved in 15 ml of methylene 
chloride. Trifluoroacetic acid (2.7 ml) was added to the solution, and the mixture was stirred at room temperature for 

15 5 hr. The reaction solution was diluted with methylene chloride, and a saturated aqueous sodium hydrogencarbonate 
solution was added thereto, followed by extraction three times with methylene chloride. The organic layer was dried 
over anhydrous magnesium sulfate, and the solvent was removed by distillation under the reduced pressure to give 
7-piperazin-1-yl-2-[(pyridin-2-yl)methyl]-3,4-dihydro-2H-isoquinolin-1-one (934 mg, yield 85%) as an orange oil. 
[0843] 1 H-NMR (CDCI 3 ) 5: 2.91 (2H, t, J = 6.6 Hz), 3.04-3.08 (4H, m), 3.18 - 3.22 (4H, m), 3.63 (2H, t, J = 6.6 Hz), 

20 4.91 (2H, s), 7.01 (1 H, dd, J = 2.7, 8.3 Hz), 7.08 (1H, d, J = 8.3 Hz), 7.17 - 7.21 (1 H, m), 7.39 (1 H, d, J = 7.8 Hz), 7.65 
(1 H, dt, J - 2.0, 7.8 Hz), 7.69 (1 H, d, J - 2.7 Hz), 8.54 (1 H, d, J - 4.9 Hz) 
[0844] TSIMS (M/Z): 323 (M+H)+ 

[0845] (d) The compound (50 mg, 0.16 mmol) prepared just above in step (c) was dissolved in anhydrous DMF. 
Potassium carbonate (44 mg) and 66 mg of the compound prepared in step (a) of Example 87 were added to the 
25 solution, and the mixture was stirred at 50° C for 20 hr and further at 80° C for 4.5 hr. The reaction solution was diluted 
with ethyl acetate, and the dilution was washed twice with water, followed by drying over anhydrous magnesium sulfate. 
The solvent was removed by distillation under the reduced pressure, and the residue was purified by column chroma- 
tography (development system, methylene chloride : methanol = 30 : 1) to give the title compound (57 mg, yield 85%) 
as a white foam. 

30 [0846] 1 H-NMR (CDCI 3 ) 6: 0.68 - 0.76 (2H, m), 1 .32 - 1 .41 (2H, m), 2.17 (2H, t, J = 7.7 Hz), 2.42 - 2.49 (6H, m), 2.89 
(2H, t, J = 6.7 Hz), 3.15 (4H, t, J - 4.9 Hz), 3.61 (2H, t, J = 6.7 Hz), 3.65 - 3.74 (2H, m), 4.89 (2H, s), 5.39 (1H, t, J = 
6.5 Hz), 6.97 (1 H, dd, J = 2.7, 8.3 Hz), 7.05 (1 H, d, J = 8.3 Hz), 7.1 6 - 7.20 (1 H, m), 7.35-7.40 (3H, m), 7.42 - 7.48 (2H, 
m), 7.56 (2H, d, J = 7.6 Hz), 7.61 - 7.67 (2H, m), 7.76 (2H, d, J = 7.6 Hz), 8.53 (1H, d, J = 4.9 Hz) 
[0847] TSIMS (M/Z): 668 (M+H)+ 

35 

Example 126: 2^(Pyndin-2-yl)methyl]-7-[4-[3-[9-(2,2^ 
1 -yl]-3,4-dihydro-2H-isoquinolin-1 -one 

[0848] The compound (50 mg, 0.16 mmol) prepared in step (b) of Example 125 was dissolved in anhydrous DMF. 

40 Potassium carbonate (44 mg) and 66 mg of the compound prepared in step (a) of Example 93 were added to the 
solution. The mixture was stirred at 50° C for 20 hr and further at 80°C for 4.5 hr. The reaction solution was diluted with 
ethyl acetate, and the dilution was washed twice with water, followed by drying over anhydrous magnesium sulfate. 
The solvent was removed by distillation under the reduced pressure. The residue was purified by column chromatog- 
raphy (development system, methylene chloride : methanol = 30 : 1 ) to give the title compound (46 mg, yield 71%) as 

45 a white foam. 

[0849] 1 H-NMR (CDCI 3 ) 6: 0.86 - 0.94 (2H, m), 2.20 (2H, t, J = 7.4 Hz), 2.35 (4H, t, J = 4.6 Hz), 2.46 - 2.51 (2H, m), 
2.88 (2H, t, J - 6.6 Hz), 3.12 (4H, t, J = 4.6 Hz), 3.60 (2H, t, J = 6.6 Hz), 3.65 - 3.72 (2H, m), 4.89 (2H, s), 5.29 (1 H, t, 
J = 6.6 Hz), 6.94 (1 H, dd, J - 2.7, 8.3 Hz), 7.04 (1 H, d, J = 8.3 Hz), 7.15 - 7.20 (1 H, m), 7.34 - 7.40 (3H, m), 7.42 - 7.48 
(2H, m), 7.56 (2H, d, J = 7.6 Hz), 7.61 - 7.67 (2H, m), 7.78 (2H, d, J = 7.6 Hz), 8.53 (1H, d, J - 4.9 Hz) 
50 [0850] TSIMS (M/Z): 654 (M+H) + 

Example 1 27: 2-Cyclohexyl-6-[4-[2-[9-(2,2,2-trif luoroethylcarbamoyl)-9H-f luoren-9-yl]ethyl]-piperazin-1 -yl]- 
2,3-dihydro-1 H-isoindol-1 -one 

55 [0851] (a) n-Butyllithium (1 .50 mol/l, n-hexane solution) was slowly added dropwise to a solution of fluorene-9-car- 
boxylic acid (3.0 g) in THF in an argon atmosphere at -78°C. The mixture was stirred at -78°C for 30 min and then at 
0°C for 30 min. The stirred mixture was again cooled to -78°C. Allyl bromide (2.5 ml) was slowly added dropwise thereto 
at -78°C, and the mixture was stirred at -78°C for 30 min and then at room temperature overnight. After the disappear- 
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ance of fluorene-9-carboxylic acid, was confirmed by TLC, a saturated aqueous ammonium chloride solution was 
slowly added to the reaction solution. Ethyl acetate was then added thereto to perform extraction. The organic layer 
was washed with a saturated aqueous sodium chloride solution and was then dried over anhydrous magnesium sulfate. 
The solvent was removed by distillation under the reduced pressure. The residue was purified by column chromatog- 
5 raphy on silica gel (dichloromethane : methanol = 20 : 1) to give 9-allyl-9H-fluorene-9-carboxylic acid (3.58 g) as a 
white solid. 

[0852] 1 H-NMR (CDCI 3 ) 5: 3.52 (2H, m), 4.18 (2H, m), 5.00 (1H, m), 7.34 (2H, t, J = 7.6 Hz), 7.38 (2H, t, J = 7.6 Hz), 
7.59 (2H, d, J = 7.6 Hz), 7.73 (2H, d, J = 7.6 Hz) 
[0853] TSIMS (M/Z): 251 (M+H) + 
10 [0854] (b) A hydrochloric acid-ethanol solution of the compound (3.58 g) prepared just above in step (a) was ref luxed 
for 4 hr, and the solvent was removed by distillation under the reduced pressure to give ethyl 9-allyl-9H-fluorene- 
9-carboxylate (3.99 g) as a white solid. 

[0855] 1 H-NMR (CDCI 3 ) 6: 1.13 (3H, t, J = 7.0 Hz), 3.49 (2H, d, J = 5.6 Hz), 4.11 (2H, q, J = 7.0 Hz), 4.14 (2H, m), 
5.09 (1 H, m), 7.34 (2H, dt, J = 1 .2, 7.6 Hz), 7.38 (2H, dt, J = 1 .2, 7.6 Hz), 7.62 (2H, d, J = 7.6 Hz), 7.74 (2H, d, J = 7.6 Hz) 

15 [0856] TSIMS (M/Z): 279 (M+H)+ 

[0857] (c) Water (5 ml) was added to a 1 ,4-dioxane solution (1 0 ml) of the compound (500 mg) prepared just above 
in step (b), and 4-methylmorpholine-N-oxide (631 mg) was added thereto. While stirring the mixture at room temper- 
ature, 4% osmium(VIII) oxide (1 .1 ml) was slowly added to the mixture, followed by stirring at room temperature for 2 
hr. After the disappearance of the starting compound was confirmed, the reaction solution was cooled to 0°C, and a 

20 saturated aqueous sodium chloride solution was slowly added to the cooled reaction solution. Ethyl acetate was then 
added thereto to perform extraction. The organic layer was dried over anhydrous magnesium sulfate, and the solvent 
was removed by distillation under the reduced pressure. The residue (532 mg) as such was added to and was dissolved 
in 1 ,4-dioxane (8 ml) and water (8 ml). Sodium periodate (886 mg) was added to the solution at room temperature, 
and the mixture was stirred at room temperature for one hr. Afterthe disappearance of the diol as the starting compound 

25 was conf irmed by TLC, a saturated aqueous sodium chloride solution and dichloroethane were added thereto to extract 
an organic layer. The organic layer was washed with an aqueous sodium thiosuffate solution and a saturated aqueous 
sodium chloride solution and was dried over anhydrous magnesium sulfate. The solvent was removed by distillation 
underthe reduced pressure. The residue was purified by column chromatography on silica gel (ethyl acetate : n-hexane 
= 1 : 4) to give ethyl 9-(2-oxo-ethyl)-9H-fluorene-9-carboxylate (400 mg) as a white oil. 

30 [0858] 1 H-NMR (CDCI 3 ) 5: 1.13 (3H, t, J = 7.0 Hz), 3.28 (2H, d, J = 1 .7 Hz), 4.1 1 (2H, q, J - 7.0 Hz), 7.34 (2H, dt, J 
= 1 .2, 7.6 Hz), 7.43 (2H, dt, J = 1 .2, 7.6 Hz), 7.60 (2H, d, J = 7.6 Hz), 7.75 (2H, d, J = 7.6 Hz), 9.39 (1 H, t, J = 1 .7 Hz) 
[0859] EIMS (M/Z): 280 (M + ) 

[0860] (d) Step (a) of Example 51 was repeated, except that the compound (75 mg) prepared just above in step (c) 
and the compound prepared in step (a) of Example92 were used toperform reductive ami nation. Thus, ethyl 9-[2-[4-(2-cy- 
35 clohexyl-3-oxo-2,3-dihydro-1 H-isoindol-5-yl)piperazin-1 -yl]ethyl]-9H-fluorene-9-carboxylate (1 50 mg) was obtained as 
a white solid. 

[0861] 1 H-NMR (CDCI 3 ) 8: 1 .13 (3H, t, J = 7.0 Hz), 1 .42-1 .91 (12H, m), 2.41 (4H, brs), 2.60 (2H, t, J = 7.5 Hz), 3.12 
(4H, brs), 4.08 (2H, q, J = 7.0 Hz), 4.21 (1H, brs), 4.24 (2H, s), 7.03 (1H, dd, J = 2.4, 8.3 Hz), 7.28-7.30 (2H, m), 7.34 
(2H, dt, J = 1 .2, 7.6 Hz), 7.41 (2H, dt, J = 1 .2, 7.6 Hz), 7.58 (2H, d, J = 6.8 Hz), 7.73 (2H, d, J = 7.6 Hz) 
40 [0862] TSIMS (M/Z): 564 (M+H)+ 

[0863] (e) The compound (145 mg) prepared just above in step (d) was subjected to ester hydrolysis in the same 
manner as in step (c) of Example 1. Thus, 9-[2-[4-(2-cyclohexyl-3-oxo-2,3-dihydro-1H-isoindol-5-yl)-piperazin-1-yl]- 
ethyl]-9H-fluorene-9-carboxylic acid (90 mg) was obtained as a white solid. 

[0864] 1 H-NMR (CDCI 3 ) 8: 1 .38 - 1 .93 (12H, m), 2.41 (4H, brs), 2.61 (2H, t, J = 7.0 Hz), 3.12 (4H, brs), 4.21 (1H, 
45 brs), 4.24 (2H, s), 7.03 (1 H, d, J = 7.5 Hz), 7.27-7.31 (2H, m), 7.34 (2H, dt, J = 2.4, 7.6 Hz), 7.41 (2H, dt, J = 2.4, 7.6 
Hz), 7.60 (2H, d, J - 7.6 Hz), 7.72 (2H, d, J = 7.6 Hz) 

[0865] (f) Step (b) of Example 1 24 was repeated, except that the compound (90 mg) prepared just above in step (e) 
was used as the starting compound. Thus, the title compound (55 mg) was obtained as a white solid. 
[0866] 1 H-NMR (CDCI 3 ) 5: 1 .15 - 1 .84 (12H, m), 2.38 (4H, brs), 2.69 (2H, t, J = 7.4 Hz), 3.07 (4H, brs), 3.69 (2H, m), 
50 4.21 (1H, brs), 4.23 (2H, s), 5.41 (1H, brs), 7.02 (1H, J = 8.3 Hz), 7.25 - 7.28 (2H, m), 7.38 (2H, dt, J = 3.7, 7.5 Hz), 
7.45 (2H, dt, J - 3.7, 7.5 Hz), 7.58 (2H, dd, J = 3.2, 7.5), 7.77 (2H, dd, J = 3.2, 7.5) 
[0867] TSIMS (M/Z): 617 (M+H)+ 

Example 128: 8-Chloro-2-(3-methoxybenzyl)-7-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]-butyl] 
55 pjperazin-1 -yl]-3,4-dihydro-2H-isoquinolin-1 -one 

[0868] (a) The compound (6.63 g) prepared in step (a) of Example 125 was dissolved in carbon tetrachloride (200 
ml). N-Chlorosuccinimide (3.47 g) and AIBN (0.66 g) were added to the solution, and the mixture was heated at 90° C 



87 



EP1 180 514 A1 



with stirring for one hr. The temperature of the reaction solution was returned to room temperature. Chloroform was 

then added to the reaction solution, and the mixture was washed with water, followed by drying over anhydrous MgS0 4 . 

The solvent was then removed by distillation under the reduced pressure. The residue was crudely purified by column 

chromatography on silica gel (ethyl acetate). The solvent was removed by distillation under the reduced pressure. 
s Chloroform was added to the residue, and the precipitated crystal was collected by filtration (and washed with diethyl 

ether) to give 7-(4-tert-butoxycarbonyl-piperazin-1-yl)-8-chloro-3,4-dihydro-2H-isoquinolin-1-one (0.89 g). 

[0869] 1 H-NMR (CD 3 OD) 5: 1 .48 (9H, s), 2.89 (2H, t, J = 6.2 Hz), 2.96 (4H, t, J = 4.8 Hz), 3.37 (2H, t, J = 6.2 Hz), 

3.59 (4H, brs), 7.20 - 7.26 (2H, m) 

[0870] TSIMS (M/Z): 366 (M+H) + 
10 [0871] (b) Step (b) of Example 125 was repeated, except that the compound prepared just above in step (a) and 

3-methoxybenzyl chloride were used as the starting compounds. Thus, 7-(44ert-butoxycarbonyl-piperazin-1-yl)-8-chlo- 

ro-2-(3-methoxybenzyl)-3,4-dihydro-2H-isoquinolin-1-one was obtained. 

[0872] 1 H-NMR (CDCI 3 ) 5: 1 .49 (9H, s), 2.79 (2H, t, J = 6.2 Hz), 2.98 (4H, m), 3.43 (2H, t, J = 6.2 Hz), 3.62 (4H, brs), 
3.79 (3H, s), 4.77 (2H, s), 6.81 - 6.84 (1H, m), 6.90 - 6.93 (2H, m), 7.01 - 7.07 (2H, m), 7.23 (1H, d, J = 7.8 Hz) 

15 [08731 TSIMS (M/Z): 486 (M+H) + 

[0874] (c) The compound prepared just above in step (b) was deprotected in the same manner as in step (c) of 
Example 125. Thus, 8-chloro-2-(3-methoxybenzyl)-7-piperazinyl-3,4-dihydro-2H-isoquinolin-1-one was obtained. 
[0875] 1 H NMR (CDCI 3 ) 8: 2.79 (2H, t, J = 6.2 Hz), 3.01-3.02 (4H, m), 3.07 - 3.09 (4H, m), 3.42 (2H, t, J - 6.2 Hz), 
3.79 (3H, s), 4.77 (2H, s), 6.82 (1H, dd, J = 8.2, 2.4 Hz), 6.90 (1H, m), 6.92 (1H, d, J = 7.8 Hz), 7.02 (1H, d, J = 8.0 

20 Hz), 7.09 (1 H, d, J = 8.0 Hz), 7.23 (1 H, d, J = 7.8 Hz) 
[0876] TSIMS (M/Z): 386 (M+H) + 

[0877] (d) Step (c) of Example 92 was repeated, except that the compound prepared just above in step (c) was used 
as the starting compound. Thus, the title compound was obtained. 

[0878] 1 H-NMR (CDCI 3 ) 8: 0.68 - 0.76 (2H, m), 1 .34 - 1 .41 (2H, m), 2.20 (2H, t, J = 7.6 Hz), 2.44 - 2.48 (2H, m), 2.52 
25 (4H, brs), 2.77 (2H, t, J = 6.2 Hz), 2.99 (4H, brs), 3.41 (2H, t, J = 6.2 Hz), 3.64 - 3.74 (2H, m), 3.78 (3H, s), 4.76 (2H, 
s), 5.36 (1H, t, J - 6.5 Hz), 6.81 (1H, dd, J = 8.3, 2.4 Hz), 6.89 - 6.92 (2H, m), 6.99 (1H, d, J = 8.2 Hz), 7.06 (1H, d, J 
= 8.2 Hz), 7.21 - 7.25 (1 H, m), 7.38 (2H, t, J = 7.4 Hz), 7.45 (2H, t, J = 7.4 Hz), 7.56 (2H, d, J = 7.4 Hz), 7.78 (2H, d, 
J = 7.4 Hz) 

[0879] TSIMS (M/Z): 731 (M+H) + 

30 

Example 129: 2-Cyclohexyl-6-[4-[4-(9-ethoxycarbonyl-9H-fluoren-9-yl)-butyl]piperazin-1 -yl]-2,3-dihydro-1 H-isoindol- 
1-one 

[0880] (a) 9-(4-Bromobutyl)-9-fluorenecarboxylic acid was synthesized using 9-fluorenecarboxylic acid as a starting 
35 compound according to the method described in U.S. Patent No. 5712279. 

[0881] 1 H-NMR (CDCI 3 ) 8: 0.87 - 0.95 (2H, m), 1.67 (2H, qu, J = 7.1 Hz), 2.31 - 2.36 (2H, m), 3.19 (2H, t, J = 7.1 
Hz), 7.33 (2H, dt, J = 7.3, 1 ,2 Hz), 7.41 (2H, dt, J = 7.3, 1 .2 Hz), 7.54 (2H, d, J = 7.3 Hz), 7.73 (2H, d, J = 7.3 Hz) 
[0882] FABMS (M/Z) : 345 (M+H)+ 

[0883] (b) The compound (0.17 g) prepared just above in step (a) was dissolved in ethanol (0.5 ml). Concentrated 
40 sulfuric acid (0.1 ml) was added to the solution, and the mixture was heated under reflux for 2 hr. After the temperature 
of the reaction solution was returned to room temperature, a saturated aqueous NaHC0 3 solution was added thereto 
and the mixture was extracted with ethyl acetate, followed by washing with saturated brine. The extract was dried over 
anhydrous MgS0 4 , and the solvent was then removed by distillation under the reduced pressure. The residue was 
purified by column chromatography on silica gel (n-hexane : ethyl acetate = 9 : 1) to give 4-(9-ethoxycarbonyl-9H- 
45 fluoren-9-yl)butyl bromide (0.18 g). 

[0884] 1 H-NMR (CDCI 3 ) 8: 0.88 - 0.96 (2H, m), 1 .13 (3H, t, J = 7.1 Hz), 1 .65 - 1 .72 (2H, m), 2.31 - 2.36 (2H, m), 3.20 
(2H, t, J = 6.9 Hz), 4.08 (2H, q, J = 7.1 Hz), 7.33 (2H, dt, J = 7.5, 1 .2 Hz), 7.40 (2H, dt, J = 7.5, 1 .2 Hz), 7.54 (2H, d, J 
= 7.5 Hz), 7.72 (2H, d, J = 7.5 Hz) 
[0885] TSIMS (M/Z): 373 (M+H) + 
so [0886] (c) Step (c) of Example 92 was repeated, except that the compound prepared just above in step (b) was used 
as the starting compound. Thus, the title compound was obtained. 

[0887] 1 H-NMR (CDCI 3 ) 8: 0.76 - 0.84 (2H, m), 1 .13 (3H, t, J = 7.1 Hz), 1 .11 - 1 .1 7 (1 H, m), 1 .32 - 1 .40 (2H, m), 1 .43 
- 1 .48 (4H, m), 1 .70 - 1 .73 (1 H, m), 1 .84 (4H, m), 2.1 8 (2H, t, J = 7.7 Hz), 2.34 - 2.38 (2H, m), 2.47 (4H, t, J = 4.6 Hz), 
3.17 (4H, t, J = 4.9 Hz), 4.08 (2H, q, J = 7.1 Hz), 4.22 - 4.23 (1 H, m), 4.25 (2H, s), 7.07 (1 H, dd, J - 8.3, 2.5 Hz), 7.27 
55 - 7.34 (4H, m), 7.39 (2H, dt, J = 7.5, 1 .2 Hz), 7.55 (2H, d, J = 7.5 Hz), 7.72 (2H, d, J = 7.5 Hz) 
[0888] TSIMS (M/Z): 592 (M+H) + 
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Example 1 30: 6-[4-[4-(9-Carboxy-9H-f luoren-9-yl)-butyl]piperazin-1 -yl]-2-cyclohexyl-2,3-dihydro-1 H-isoindol-1 -one 

[0889] The compound (50 mg) prepared in Example 129 was dissolved in a mixed solvent composed of THF (0.3 
ml) and methanol (0.3 ml). 1 N NaOH (0.3 ml) was added to the solution, and the mixture was heated at 65°C with 
5 stirring for 3 hr. The temperature of the reaction solution was returned to room temperature, and 1 N HCI was then 
added thereto, followed by extraction with chloroform. The extract was dried over anhydrous MgS0 4 . The solvent was 
then removed by distillation under the reduced pressure. The residue was purified by preparative TLC (chloroform : 
methanol = 5 : 1) to give the title compound (29 mg). 

[0890] 1 H-NMR (CDCI 3 ) 5: 1.01 (2H, m), 1.13 - 1.17 (1H, m), 1.39 - 1.47 (6H, m), 1.70 - 1.73 (1H, m), 1.84 - 1.85 
10 (4H, m), 2.34 (2H, m), 2.43 (2H, t, J = 7.6 Hz), 2.71 (4H, m), 3.13 (4H, m), 4.21 (1H, m), 4.24 (2H, s), 5.18 (1H, brs), 
6.92 (1 H, dd, J = 8.3, 2.4 Hz), 7.23 - 7.35 (6H, m), 7.65 - 7.69 (4H, m) 
[0891] FABMS (M/Z): 564 (M+H) + 

Example 131: 9H-Fluorene-9-carboxylic acid [3-[4-(2-cyclohexyl-3-oxo-2,3-dihydro-1H-isoindol-6-yl)-piperazin-1-yl] 
15 propyljamide 

[0892] (a) Bop reagent (253 mg) was added to a dichloromethane solution (5 ml) of f luorene-9-carboxylic acid (1 00 
mg), and the mixture was stirred at room temperature for 30 min. Diisopropylethylamine (184 mg) was added thereto, 
and the mixture was stirred at room temperature for 30 min. 3-Aminopropanol (71 mg) was then added thereto, and 

20 the mixture was stirred at room temperature overnight. After the disappearance of the starting compound was confirmed 
by TLC, a saturated aqueous ammonium chloride solution was slowly added to the reaction solution and the mixture 
was then extracted with chloroform. The organic layer was washed with a saturated aqueous sodium chloride solution 
and was dried over anhydrous sodium sulfate. The solvent was removed by distillation under the reduced pressure. 
The residue was purified by column chromatography on silica gel (dichloromethane : methanol = 20 : 1) to give 9H- 

25 fluorene-9-carboxylic acid [3-[4-(2-cyclohexyl-3-oxo-2,3-dihydro-1H-isoindol-5-yl)-piperazin-1-yl]propyl]-amide as a 
white oil. 

[0893] 1 H-NMR (CDCI 3 ) 5: 1 .82 (2H, tt, J = 5.0, 6.5 Hz), 3.29 (2H, t, J = 6.5 Hz), 3.60 (2H, t, J = 5.0 Hz), 7.37 (2H, 
t, J - 7.5 Hz), 7.46 (2H, d, J - 7.5 Hz), 7.68 (2H, d, J = 7.5 Hz), 7.80 (2H, d, J = 7.5 Hz) 
[0894] EIMS (M/Z): 267 (M+H) + 

30 [0895] (b) A dichloromethane solution (1 ml) of the compound (80 mg) prepared just above in step (a) was cooled 
to 0°C. Subsequently, methanesulfonic acid chloride (26 uJ) and triethylamine (46 uJ) were added dropwise to the 
cooled solution, and the mixture was stirred at 0°C for 2 hr. After the disappearance of the starting compound was 
confirmed by TLC, a saturated aqueous ammonium chloride solution was slowly added to the reaction solution, and 
chloroform was then added thereto to extract an organic layer. The organic layer was washed with a saturated aqueous 

35 sodium chloride solution and was dried over anhydrous sodium sulfate. The solvent was removed by distillation under 
the reduced pressure to give 3-[(9H-fluorene-9-carbonyl)amino]propyl methanesulfonate (96 mg) as a yellow solid. 
[0896] 1 H-NMR (CDCI 3 ) 8: 1 .84 (2H, tt, J = 5.0, 6.9 Hz), 2.89 (3H, s), 3.26 (2H, t, J = 6.9 Hz), 4.08 (2H, t, J = 5.0 
Hz), 7.37 (2H, dt, J = 0.9, 7.5 Hz), 7.46 (2H, d, J = 7.5 Hz), 7.68 (2H, dd, J - 0.9, 7.5 Hz), 7.80 (2H, d, J = 7.5 Hz) 
[0897] FABMS (M/Z): 346 (M+H) + 

40 [0898] (c) 2-Cyclohexyl-6-(piperazin-1 -yl)-2,3-di hydro- 1 H-isoindol-1 -one (90 mg) synthesized according to the meth- 
od described in WO 98541 35 and potassium carbonate (82 mg) were added to a DMF solution (1 ml) of the compound 
(96 mg) prepared just above in step (b), and the mixture was stirred at room temperature overnight. A saturated aqueous 
ammonium chloride solution was added to the reaction solution, and ethyl acetate was then added thereto to perform 
extraction. The organic layer was washed with a saturated aqueous sodium chloride solution and was dried over an- 

45 hydrous magnesium sulfate. The solvent was then removed by distillation under the reduced pressure. The residue 
was purified by column chromatography on silica gel (dichloromethane : methanol = 20 : 1) to give the title compound 
(35 mg) as a white solid. 

[0899] 1 H-NMR (CDCI 3 ) 5: 1 .42 - 1 .91 (12H, m), 2.26 (4H, t, J = 6.3 Hz), 2.31 (4H, brs), 2.82 (4H, brs), 3.30 (2H, dt, 
J = 3.9, 6.3 Hz), 4.28 (1H, brs), 4.30 (2H, s), 4.79 (1H, s), 6.21 (1H, brs), 7.03 (1H, dd, J = 2.4, 8.3 Hz), 7.28 - 7.38 
so (6H, m), 7.67 (4H, d, J = 6.8 Hz) 

[0900] TSIMS (M/Z): 549 (M+H) + 

Example 132: 9-[2-[4-(2-Cyclohexyl-3-oxo-2,3-dihydro-1 H-isoindol-5-yl)piperazin-1 -yl]ethoxy]-9H-fluorene- 
9-carboxylic acid (2,2,2-trifluoroethyl)amide 

55 

[0901 ] (a) Sodium hydride (1 .33 g) was slowly added to a THF solution (1 00 ml) of 9-hydroxy-9-f luorene-9-carboxylic 
acid (5.0 g) at 0°C with stirring. The temperature of the reaction solution was then slowly raised to room temperature, 
and the reaction solution was stirred for 2 hr. Allyl bromide (7.56 ml) was added thereto, and the mixture was further 
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stirred overnight. The reaction solution was cooled to 0°C, and a 1 N aqueous hydrochloric acid solution was slowly 
added to render the cooled reaction solution neutral, followed by the addition of ethyl acetate to perform extraction. 
The organic layer was washed with a saturated aqueous sodium chloride solution and was dried over anhydrous 
magnesium sulfate. The solvent was removed by distillation under the reduced pressure. The residue was purified by 
5 column chromatography on silica gel (dichloromethane : methanol = 15 : 1) to give 9-allyloxy-9H-fluorene-9-carboxylic 
acid (6.6 g) as a white solid. 

[0902] 1 H-NMR (CDCI 3 ) 5: 3.48 (2H, d, J = 5.4 Hz), 5.03 (2H, m), 5.71 (1H, m), 7.27 (2H, t, J - 7.3 Hz), 7.41 (2H, t, 
J = 7.5 Hz), 7.47 (2H, d, J = 7.3 Hz), 7.64 (2H, d, J = 7.5 Hz) 
[0903] TSIMS (M/Z): 267 (M+H)+ 
10 [0904] (b) Step (b) of Example 124 was repeated, except that the compound (5.5 g) prepared just above in step (a) 
was used as the starting compound. Thus, 9-allyloxy-9H-fluorene-9-carboxylic acid (2,2,2-trifluoroethyl)amide (1 .54 
g) was obtained as a white oil. 

[0905] 1 H-NMR (CDCI 3 ) 5: 3.49 (2H, d, J - 5.6 Hz), 4.00 (2H, m), 5.10 (1H, m), 5.77 (2H, m), 7.31 (2H, t, J - 7.3 
Hz), 7.38 - 7.44 (4H, m), 7.67 (2H, d, J = 7.3 Hz) 

15 [0906] TSIMS (M/Z): 348 (M+H)+ 

[0907] (c) Water (5 ml) was added to a 1 ,4-dioxane solution (1 0 ml) of the compound (500 mg) prepared just above 
in step (b), and 4-methylmorpholine-N-oxide (631 mg) was then added thereto. 4% osmium(VIII) oxide (1.1 ml) was 
slowly added to the mixture at room temperature with stirring, and the mixture was stirred at room temperature for 2 
hr. After the disappearance of the starting compound was confirmed, the reaction solution was cooled to 0°C. A satu- 

20 rated aqueous sodium chloride solution was slowly added to the cooled reaction solution, and ethyl acetate was then 
added thereto to perform extraction. The organic layer was dried over anhydrous magnesium sulfate. The solvent was 
removed by distillation under the reduced pressure. The residue (532 mg) as such was added to and dissolved in 
1 ,4-dioxane (8 ml) and water (8 ml). Sodium periodate (886 mg) was added to the solution at room temperature, and 
the mixture was stirred at room temperature for one hr. After the disappearance of the diol as the starting compound 

25 was confirmed by TLC, a saturated aqueous sodium chloride solution and dichloroethane were added to perform 
extraction. The organic layer was washed with an aqueous sodium thiosulfate solution and a saturated aqueous sodium 
chloride solution and was dried over anhydrous magnesium sulfate. The solvent was then removed by distillation under 
the reduced pressure. The residue was purified by column chromatography on silica gel (ethyl acetate : n-hexane = 
1 : 4) to give 9-(2-oxo-ethoxy)-9H-fluorene-9-carboxylic acid (2,2,2-trifluoroethyl)amide (400 mg) as a white oil. 

30 [0908] 1 H-NMR (CDCI 3 ) 5: 3.67 (2H, m), 4.45 (2H, d, J = 1 .6 Hz), 7.42 (2H, dt, J = 1 .2, 7.6 Hz), 7.45 (2H, dt, J = 1 .2, 
7.6 Hz), 7.62 (2H, d, J - 7.6 Hz), 7.75 (2H, d, J - 7.6 Hz), 9.41 (1 H, t, J - 1 .6 Hz) 
[0909] TSIMS (M/Z): 350 (M+H) 

[0910] (d) The compound (80 mg) prepared in step (a) of Example 92 was added to a dichloroethane solution (2 ml) 
of the compound (100 mg) prepared just above in step (c). Acetic acid (19 mg) and sodium triacetoxyboron hydride 

35 (80 mg) were then added thereto, and the mixture was heated at 80° C for 5 hr. After the disappearance of substantially 
the whole starting compound by TLC was conf irmed, a saturated aqueous sodium chloride solution and dichloroethane 
were added to perform extraction. The organic layer was dried over anhydrous magnesium sulfate, and the solvent 
was then removed by distillation under the reduced pressure. The residue was purified by column chromatography on 
silica gel (dichloromethane : methanol - 20 : 1) to give the title compound (52 mg) as a white solid. 

40 [0911] 1 H-NMR (CDCI 3 ) 0: 1 .14 - 1.85 (10H, m), 2.55 (4H, brs), 3.10 (2H, t, J = 5.2 Hz), 3.27 (4H, brs), 3.46 (2H, t, 
J = 5.2 Hz), 3.93 - 4.02 (2H, m), 4.20 (1H, m), 4.21 (2H, s), 7.10 (1H, dd, J = 2.4, 8.3 Hz), 7.27 - 7.45 (6H, m), 7.68 
(4H, d, J = 6.8 Hz) 
[0912] TSIMS (M/Z): 633 (M+H) + 

45 Example 1 33: 2-Cyclohexyl-6-[4-[4-[9-(2,2,2-trif luoroethylcarbamoyl)-9H-thioxanthen-9-yl]butyl]-piperazin-1 -y I]- 
2,3-dihydro-1 H-isoindol-1-one 

[0913] (a) Thioxanthone (0.21 g) was dissolved in ethylene glycol (1 .5 ml). Potassium hydroxide (0.1 9 g) and hydra- 
zine monohydrate (0.15 ml) were added to the solution. The mixture was heated at 140 Q C with stirring for 2 hr and 
50 then at 200°C for 4 hr. The temperature of the reaction solution was returned to room temperature. Water was then 
added to the reaction solution, and the mixture was extracted with ethyl acetate. The extract was dried over anhydrous 
MgS0 4 . The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography on silica gel (chloroform) to give thioxanthene (0.12 g). 

[0914] 1 H-NMR (CDCI3) 5: 3.86 (2H, s), 7.16 - 7.23 (4H, m), 7.31 - 7.33 (2H, m), 7.43 - 7.45 (2H, m) 
55 [0915] ESIMS (M/Z): 198 (M+H) + 

[0916] (b) 9-Thioxanthenecarboxylic acid was synthesized using the compound prepared just above in step (a) as 
a starting compound according to the method described in Tetrahedron., Vol. 54, 2251-2256 (1998). 
[0917] 1 H-NMR (CDCI3) 5: 5.02 (1H, s), 7.22 - 7.28 (4H, m), 7.34 - 7.39 (2H, m), 7.40 - 7.44 (2H, m) 
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[0918] ESIMS (M/Z): 242 (M+H) + 

[0919] (c) 9-(4-Bromobutyl)-9-thioxanthenecarboxylic acid was synthesized using the compound prepared just above 
in step (b) as a starting compound according to the method described in U.S. Patent No. 5712279. 
[0920] 1 H-NMR (CDCI 3 ) 5: 1 .18 - 1 .26 (2H, m), 1 .65 - 1 .73 (2H, m), 2.12 - 2.16 (2H, m), 3.23 (2H, t, J = 7.0 Hz), 7.20 
5 - 7.27 (6H, m), 7.31 - 7.34 (2H, m) 
[0921] FABMS (M/Z): 378 (M+H)+ 

[0922] (d) 4-[9-(2,2,2-Trifluoroethylcarbamoyl)-9H-thioxanthen-9-yl]butyl bromide was synthesized using the com- 
pound prepared just above in step (c) as a starting compound according to the method described in U.S. Patent No. 
5712279. 

10 [0923] 1 H-NMR (CDCI 3 ) 5: 1 .14 - 1 .22 (2H, m), 1 .65 - 1 .72 (2H, m), 2.14 - 2.18 (2H, m), 3.29 (2H, t, J = 7.1 Hz), 3.89 
(2H, dq, J = 9.1 , 2.4 Hz), 5.39 (1 H, t, J = 6.5 Hz), 7.1 8 - 7.31 (8H, m) 
[0924] FABMS (M/Z): 458 (M+H)+ 

[0925] (e) Step (c) of Example 92 was repeated, except that the compound prepared just above in step (d) was used 
as the starting compound. Thus, the title compound was obtained. 
15 [0926] 1 H-NMR (CDCI 3 ) 5: 1 .05 - 1 .1 7 (3H, m), 1 .34 - 1 .41 (2H, m), 1 .43 - 1 .48 (4H, m), 1 .70 - 1 .73 (1 H, m), 1 .84 - 
1.86 (4H, m), 2.19 - 2.25 (4H, m), 2.49 (4H, t, J = 4.8 Hz), 3.17 (4H, t, J = 4.8 Hz), 3.88 (2H, dq, J = 9.0, 2.5 Hz), 4.22 

- 4,23 (1 H, m), 4.25 (2H, s), 5.42 (1 H, t, J = 6.6 Hz), 7.07 (1 H, dd, J = 8.5, 2.4 Hz), 7.1 7 - 7.30 (9H, m) t 7.31 (1 H, d, J 

- 2.4 Hz) 

[0927] FABMS (M/Z): 677 (M+H) + 

20 

Example 1 34: 2-Benzyl-6-[4-[4-[9-(2,2,2-trif luoroethylcarbamoyl)-9H-f luoren-9-yl]butyl]-piperazin-1 -yl]-3,4-dihydro- 
2H-isoquinolin-1 -one 

[0928] (a) 6-Fluoro-3,4-dihydro-2H-isoquinolin-1 -one (0.99 g) prepared according to the method described in J. Med. 

25 Chem., Vol. 39, 4583-4591 (1996) was dissolved in dimethyl sulfoxide (2.5 ml). N-t-Butoxycarbonylpiperazine (3.4 g) 
was added to the solution, and the mixture was stirred at 120°C overnight. Water was added to the reaction solution, 
and the mixture was extracted with ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate, and 
the solvent was then removed by distillation under the reduced pressure. The residue was purified by column chroma- 
tography on silica gel (n-hexane : ethyl acetate =1 : 3) to give 6-[4-(t-butoxycarbonyl)piperazin-1-yl]-3,4-dihydro-2H- 

30 isoquinolin-1~one (0.495 g, 24.9%). 

[0929] 1 H-NMR (CDCI 3 ) 5: 1.48 (9H, s), 2.93 (2H, t, J = 6.6 Hz), 3.28 (4H, m), 3.53 (2H, dt, J = 2.9, 6.6 Hz), 3.57 
(4H, m), 5.84 (1H, brs), 6.62 (1H, dt, J = 2.5 Hz), 6.81 (1H, dd, J = 2.5, 8.5 Hz), 7.94 (1H, d, J - 8.5 Hz) 
[0930] TSIMS (M/Z): 332 (M+H) + 

[0931] (b) Step (b) of Example 125 was repeated, except that the compound prepared just above in step (a) was 
35 used instead of the compound prepared in Example 92. Thus, 2-benzyl-6-[4-(t-butoxycarbonyl)piperazin-1-yl]-3,4-di- 
hydro-2H-isoquinolin-1-one was obtained. 

[0932] 1 H-NMR (CDCI 3 ) 5: 1 .48 (9H, s), 2.87 (2H, t, J = 6.5 Hz), 3.26 (4H, m), 3.44 (2H, t, J = 6.5 Hz), 3.57 (4H, m), 
4.76 (2H, s), 6.58 (1H, d, J » 2.4 Hz), 6.83 (1H, dd, J = 2.4, 8.7 Hz), 7.30 (5H, m), 8.02 (1H, d, J = 8.7 Hz) 
[0933] TSIMS (M/Z): 422 (M+H)+ 
40 [0934] (c) The compound (0.10 g) prepared just above in step (b) was dissolved in methylene chloride (5 ml). Trif- 
luoroacetic acid (2 ml) was added to the solution, and the mixture was stirred at room temperature overnight. The 
reaction solution was evaporated to dryness under the reduced pressure. The solid thus obtained as such was used 
in a next reaction without any purification. 

[0935] (d) Step (c) of Example 92 was repeated, except that the compound prepared just above in step (c) was used 
45 as the starting compound. Thus, the title compound was obtained. 

[0936] 1 H-NMR (CDCI 3 ) 6: 0.70 -1.50 (6H, m), 2.17 (1H, m), 2.42 (6H, m), 2.87 (2H, m), 3.21 (2H, m), 3.45 (3H, m), 
3.69 (2H, m), 4.76 (2H, s), 5.35 (1 H, m), 6.55 (1 H, m), 6.81 (1 H, m), 7.29 - 7.45 (9H, m), 7.53 (2H, d, J = 7.5 Hz), 7.76 
(2H, d, J = 7.5 Hz), 8.01 (1H, dd, J = 8.5, 20.9 Hz) 
[0937] TSIMS (M/Z): 667 (M+H) + 

50 

Example 1 35: 2-Cyclohexyl-6-[4-[4-[1 0-oxo-9-(2,2,2-trif luoroethylcarbamoy l)-9,1 Q-dihydro-1 0X, 4 -thioxanthen-9-yl] 
butyl]piperazin-1 -yl]-2,3-dihydro-1 H-isoindol-1 -one 

[0938] (a) The compound (46 mg) prepared in step (d) of Example 133 was dissolved in dichloromethane (1 ml). 
55 m-Chloroperbenzoic acid (19 mg) was added to the solution at 0°C, and the mixture was stirred at 0°C for one hr. 
Water was added to the reaction solution, and the mixture was extracted with chloroform. The extract was dried over 
anhydrous MgS0 4 , and the solvent was then removed by distillation under the reduced pressure. The residue was 
purified by preparative TLC (n-hexane : ethyl acetate =1 : 4) to give 4-[1 0-oxo-9-(2,2,2-trrfluoroethylcarbamoyl)-9, 1 0-di- 
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hydro-10A, 4 -thioxanthen-9-yl]butyl bromide (38 mg). 

[0939] 1 H-NMR (CDCI 3 ) 8: 0.87 - 0.95 (2H, m), 1 .65 - 1 .72 (2H, m), 2.27 - 2.32 (2H, m), 3.22 (2H, t, J = 6.7 Hz), 3.81 
(2H, dq, J = 9.0, 2.5 Hz), 6.24 (1H, t, J = 6.4 Hz), 7.47 - 7.52 (2H, m), 7.58 - 7.62 (4H, m), 8.01 - 8.05 (2H, m) 
[0940] FABMS (M/Z): 474 (M+H)+ 
5 [0941 ] (b) Step (c) of Example 92 was repeated, except that the compound prepared just above in step (a) was used 
as the starting compound. Thus, the title compound was prepared. 

[0942] 1 H-NMR (CDCI 3 ) 5: 0.75 - 0.82 (2H, m), 1 .24 - 1 .30 (2H, m), 1 .32 - 1 .40 (2H, m), 1 .43 - 1 .48 (3H, m), 1 .70 - 
1.73 (1H, m), 1.85 (4H, m), 2.17 - 2.20 (2H, m), 2.31 - 2.35 (2H, m), 2.46 (4H, m), 3.14 (4H, m), 3.77 - 3.85 (2H, m), 
4.22 - 4.25 (1 H, m), 4.25 (2H, s), 6.25 (1 H, t, J = 6.4 Hz), 7.06 (1 H, dd, J = 8.5, 2.4 Hz), 7.27 (1 H, m), 7.30 (1 H, d, J = 
10 2.4 Hz), 7.51 (2H, dd, J = 5.9, 3.3 Hz), 7.59 (4H, dd, J = 5.9, 3.3 Hz), 8.03 (2H, dd, J = 5.9, 3.3 Hz) 
[0943] TSIMS (M/Z): 693 (M+H) + 

Example 136: 2-Cyclohexyl-6-[4-[4-[10,10-diox^ 
9-yl]butyl]piperazin-1 -yl]-2,3-dihydro-1 H-isoindol-1 -one 

15 

[0944] (a) The compound (46 mg) prepared in step (d) of Example 133 was dissolved in dichloromethane (1 ml). 
m-Chloroperbenzoic acid (76 mg) was added to the solution at 0°C. The mixture was stirred at 0°C for 30 min and then 
at room temperature for one hr. A saturated aqueous NaHCOg solution was added to the reaction solution, and the 
mixture was extracted with chloroform. The extract was dried over anhydrous MgS0 4 , and the solvent was then re- 
20 moved by distillation under the reduced pressure. The residue was purified by preparative TLC (n-hexane : ethyl acetate 
= 1 : 4) to give 4-[10,10-dioxo-9-(2,2,2-trifluoroethylcarbamoyl)-9,10-dihydro-1 0X 6 -thio-xanthen-9-yl]butyl bromide (50 
mg). 

[0945] 1 H-NMR (CDCI 3 ) 8: 1 .00 - 1 .08 (2H, m), 1 .65 - 1 .72 (2H, m), 2.45 - 2.49 (2H, m), 3.21 (2H, t, J = 7.0 Hz), 3.81 
(2H, dq, J = 8.9, 2.3 Hz), 5.41 (1H, t, J - 6.2 Hz), 7.48 (2H, dd, J = 7.6, 1 .4 Hz), 7.62 (2H, dt, J - 7.6, 1 .4 Hz), 7.67 
25 (2H, dt, J = 7.6, 1.4 Hz), 8.17 (2H, dd, J = 7.6, 1 .4 Hz) 
[0946] TSIMS (M/Z): 490 (M+H) + 

[0947] (b) Step (c) of Example 92 was repeated, except that the compound prepared just above in step (a) was used 
as the starting compound. Thus, the title compound was obtained. 

[0948] 1 H-NMR (CDCI 3 ) 8: 0.87 - 0.94 (2H, m), 1 .14 - 1 .30 (2H, m), 1 .33 - 1 .40 (2H, m), 1 .43 - 1 .50 (3H, m), 1 .70 - 
30 1 .73 (1 H, m), 1 .84 - 1 .85 (4H, m), 2.20 (2H, t, J = 7.4 Hz), 2.46 - 2.52 (6H, m), 3.14 (4H, m), 3.76 - 3.84 (2H, m), 4.21 
(1H, m), 4.25 (2H, s), 5.51 (1H, t, J = 6.5 Hz), 7.06 (1 H, dd, J * 8.3, 2.2 Hz), 7.26 - 7.29 (2H, m), 7.49 (2H, d, J = 7.9 
Hz), 7.58 - 7.68 (4H, m), 8.13 (2H, dd, J = 7.9, 1.4 Hz) 
[0949] TSIMS (M/Z): 709 (M+H)+ 

35 Example 1 37: 2-Benzyl-7-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]butyl]-piperazin-1 -yl]-2H-phthalazin- 
1-one 

[0950] (a) 3-Bromo-6-nitrophthalide was synthesized using 6-nitrophthalide as a starting compound according to the 
method described in J. Chem. Soc, 5275 (1961). 
40 [0951] 1 H-NMR (CDCI 3 ) 8: 7.48 (1 H, s), 7.84 (1 H,d, J = 8.5 Hz), 8.65 (1 H, dd, J = 8.5, 1 .9 Hz), 8.77 (1 H, d, J = 1 .9 Hz) 
[0952] TSIMS (M/Z): 258 (M+H) + 

[0953] (b) 1 ,2-Dihydro-7-nitro-1 -oxophthalazine was synthesized using the compound prepared just above in step 
(a) as a starting compound according to the method described in J. Chem. Soc, 5275 (1961). 

[0954] 1 H-NMR (CD 3 OD) 8: 8.1 3 (1 H, d, J = 8.8 Hz), 8.44 (1 H, s), 8.67 (1 H, dd, J = 8.8, 2.4 Hz), 9.09 (1 H, d, J - 2.4 Hz) 
45 [0955] TSIMS (M/Z): 1 90 (M+H)+ 

[0956] (c) Step (b) of Example 125 was repeated, except that the compound prepared just above in step (b) and 

benzyl bromide were used as the starting compounds. Thus, 2-benzyl-7-nitro-2H-phthalazin-1-one was obtained. 

[0957] 1 H-NMR (CDCI 3 ) 8: 5.43 (2H, s), 7.27 - 7.36 (3H, m), 7.47 - 7.49 (2H, m), 7.86 (1 H, d, J = 8.6 Hz), 8.26 (1 H, 

s), 8.58 (1H, dd, J = 8.6, 2.3 Hz), 9.27 (1H, d, J = 2,3 Hz) 
50 [0958] ESIMS (M/Z): 281 (M+H) + 

[0959] (d) The compound prepared just above in step (c) was reduced in the same manner as described in WO 

9854135 to give 7-amino-2-benzyl-2H-phthalazin-1-one. 

[0960] 1 H-NMR (CDCI 3 ) 8: 4.30 (2H, brs), 5.38 (2H, s), 7.04 (1 H, dd, J = 8.5, 2.5 Hz), 7.23 - 7.33 (3H, m), 7.43-7.45 
(2H, m), 7.47 (1H, d, J = 8.5 Hz), 7.57 (1H, d, J = 2.5 Hz), 7.99 (1H, s) 
55 [0961] TSIMS (M/Z): 252 (M+H) + 

[0962] (e) The compound prepared just above in step (d) was piperazinated in the same manner as described in 
WO 9854135. Thus, 2-benzyl-7-piperazinyl-2H-phthalazin-1-one was obtained. 

[0963] 1 H-NMR (CDCIg) b: 3.03 - 3.05 (4H, m), 3.37 - 3.39 (4H, m) ( 5.39 (2H, s), 7.23 - 7.34 (4H, m), 7.44 - 7.46 
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(2H, m), 7.54 (1H, d, J = 9.0 Hz), 7.73 (1H, d, J = 2.7 Hz), 8.02 (1H, s) 
[0964J ESIMS (M/Z): 320 (M+H) + 

[0965] (f) Step (c) of Example 92 was repeated, except that the compound prepared just above in step (e) was used 
as the starting compound. Thus, the title compound was obtained. 

[0966] 1 H-NMR (CDCI 3 ) S: 0.69 - 0.77 (2H, m), 1 .33 - 1 .43 (2H, m), 2.18 (2H, t, J = 7.7 Hz), 2.44 - 2.48 (6H, m), 3.34 
(4H, t, J = 5.0 Hz), 3.69 (2H, dq, J = 8.9, 2.4 Hz), 5.36 - 5.38 (3H, m), 7.23 - 7.32 (4H, m), 7.36 - 7.40 (2H, m), 7.43 - 
7.47 (4H, m), 7.51 - 7.57 (3H, m), 7.68 (1 H, d, J = 2.5 Hz), 7.78 (2H, d, J = 7.5 Hz), 8.01 (1 H, s) 
[0967] TSIMS (M/Z): 666 (M+H) + 

Example 1 38: 2-Benzyl-7-[4-[4-[9-(2,2,2-trif luoroethylcarbamoyl)-9H-xanthen-9-yl]butyl]piperazin-1 -yl]-2H-phthalazin- 

1- one 

[0968] (a) Step (b) of Example 96 was repeated, except that the compound prepared in step (e) of Example 1 37 was 
used as the starting compound. Thus, the title compound was obtained. 

[0969] 1 H-IMMR (CDCI 3 ) S: 0.80 - 0.88 (2H, m), 1 .32 - 1 .40 (2H, m), 2.16 - 2.20 (2H, m), 2.27 - 2.31 (2H, m), 2.44 
(4H, t, J = 4.9 Hz), 3.32 (4H, t, J - 4.9 Hz), 3.80 (2H, dq, J = 8.9, 2.2 Hz), 5.37 (2H, s), 5.49 (1 H, t, J = 6.6 Hz), 7.08 - 
7.12 (4H, m), 7.22 - 7.32 (8H, m), 7.41-7.44 (2H, m), 7.52 (1H, d, J = 8.8 Hz), 7.67 (1H, d, J = 2.6 Hz), 7.99 (1H, s) 
[0970] TSIMS (M/Z): 682 (M+H)+ 

Example 1 39: 2-Benzyl-7-[4-[3-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-f luoren-9-yl]propyl]-piperazin-1 -yl]-2H- 
phthalazin-1-one 

[0971] (a) Step (b) of Example 93 was repeated, except that the compound prepared in step (e) of Example 1 37 was 
used as the starting compound. Thus, the title compound was obtained. 

[0972] 1 H-NMR (CDCI 3 ) 5: 0.87 - 0.95 (2H, m), 2.21 (2H, t, J = 7.3 Hz), 2.35 - 2.37 (4H, m), 2.47 - 2.51 (2H, m), 3.30 
- 3.33 (4H, m), 3.65 - 3.74 (2H, m), 5.36 - 5.39 (3H, m), 7.24 - 7.32 (4H, m), 7.36 - 7.48 (6H, m), 7.51 (1 H, d, J = 9.0 
Hz), 7.56 (2H, d, J - 7.5 Hz), 7.66 (1 H, d, J = 2.5 Hz), 7.78 (2H, d, J = 7.5 Hz), 8.00 (1 H, s) 
[0973] TSIMS (M/Z): 652 (M+H)+ 

Example 1 40: 2-Benzyl-7-[4-[3-[9-(2,2,2-trif luoroethylcarbamoyl)-9H-xanthen-9-yl]propyl]-piperazin-1 -y l]-2H- 
phthalazin-1-one 

[0974] Step (c) of Example 92 was repeated, except that the compound prepared in step (b) of Example 114 and 
the compound prepared in step (e) of Example 137 were used as the starting compounds. Thus, the title compound 
was obtained. 

[0975] 1 H-NMR (CDCI 3 ) 5: 1 .03 - 1 .07 (2H, m), 2.21 (2H, t, J = 7.1 Hz), 2.31 - 2.35 (6H, m), 3.30 (4H, m), 3.81 (2H, 
dq, J - 9.0, 2.2 Hz), 5.37 (2H, s), 5.48 (1H, t, J = 6.5 Hz), 7.09 - 7.13 (4H, m), 7.22 - 7.33 (8H, m), 7.42-7.44 (2H, m), 
7.51 (1 H, d, J - 9.1 Hz), 7.65 (1 H, d, J = 2.4 Hz), 8.00 (1 H, s) 
[09761 TSIMS (M/Z): 668 (M+H) + 

Example 1 41 : 2-(T Btrahydropyran-2-yl)methyl-7-[4-[4-[9-(2,2,2-trif luoroethylcarbamoyl)-9H-fluoren-9-yl]butyl] 
piperazin-1 -yl]-2H-phthalazin-1 -one 

[0977] (a) Step (b) of Example 125 was repeated, except that the compound prepared in step (b) of Example 137 
and tetrahydro-2H-pyran-2-methyl bromide were used as the starting compounds. Thus, 7-nitro-2-(tetrahydropyran- 

2- yl)methyl-2H-phthalazin-1 -one was obtained. 

[0978] 1 H-NMR (CDCI 3 ) S: 1.37 - 1.67 (4H, m), 1.71 - 1.74 (1H, m), 1.87 - 1.91 (1H, m), 3.34 (1H, dt, J = 11.6, 2.2 
Hz), 3.85 - 3.92 (1H, m), 3.94 - 3.98 (1H, m), 4.29 - 4.31 (2H, m), 7.88 (1H, d, J = 8.6 Hz), 8.28 (1H, s), 8.59 (1H, dd, 
J = 8.6, 2.3 Hz), 9.27 (1H, d, J =2.3 Hz) 
[0979] TSIMS (M/Z): 290 (M+H) + 

[0980] (b) The compound prepared just above in step (a) was reduced in the same manner as described in WO 
9854135 to give 7-amino-2-(tetrahydropyran-2-yl)methyl-2H-phthalazin-1-one. 

[0981] 1 H-NMR (CDCI 3 ) 6: 1.38 - 1.70 (5H, m), 1.83 - 1.87 (1H, m), 3,35 (1H, dt, J = 11.6, 2.1 Hz), 3.84 - 3.90 (1H, 
m), 3.95 - 3.99 (1H, m), 4.23 - 4.25 (2H, m), 4.30 (2H, brs), 7.06 (1H, dd, J = 8.4, 2.4 Hz), 7.49 (1H, d, J = 8.4 Hz), 
7.55 (1H, d, J = 2.4 Hz), 8.01 (1H, s) 
[0982] TSIMS (M/Z): 260 (M+H) + 

[0983] (c) The compound prepared just above in step (b) was piperazinated in the same manner as described in 
WO 9854135 to give 7-piperazinyl-2-(tetrahydropyran-2-yl)methyl-2H-phthalazin-1-one. 
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[0984] 1 H-NMR (CDCI 3 ) 8: 1 .38 - 1 .63 (4H, m), 1 .67 - 1 .70 (1 H f m), 1 .83 - 1 .87 (1 H, m), 3.04 - 3.07 (4H, m), 3.32 - 
3.40 (5H, m), 3.84 - 3.91 (1 H, m), 3.95 - 3.99 (1 H, m), 4.21 - 4.31 (2H, m), 7.35 (1 H, dd, J - 8.9, 2.6 Hz), 7.56 (1 H, d, 
J = 8.9 Hz), 7.72 (1 H, d, J = 2.6 Hz), 8.03 (1 H, s) 
[0985] TSIMS (M/Z): 329 (M+H)+ 

[0986] (d) Step (c) of Example 92 was repeated, except that the compound prepared just above in step (c) was used 
as the starting compound. Thus, the title compound was obtained. 

[0987] 1 H-NMR (CDCI 3 ) 5: 0.72 - 0.76 (2H, m), 1 .33 - 1 .62 (7H, m), 1 .83 (1H, m), 2.20 (2H, t, J = 7.7. Hz), 2.44-2.48 
(6H, m), 3.32 - 3.38 (5H, m), 3.65 - 3.74 (2H, m), 3.85 - 3.88 (1H, m), 3.94 - 3.97 (1H, m), 4.20 - 4.26 (2H, m), 5.38 
(1 H, t, J - 6.5 Hz), 7.30 (1 H, dd, J = 8.9, 2.6 Hz), 7.38 (2H, dt, J = 7.5, 1 .1 Hz), 7.45 (2H, dt, J = 7.5, 1 .1 Hz), 7.53 (1 H, 
d, J = 8.9 Hz), 7.56 (2H, d, J = 7.5 Hz), 7.68 (1H, d, J = 2.6 Hz), 7.78 (2H, d, J = 7.5 Hz), 8.01 (1H,s) 
[0988] TSIMS (M/Z): 674 (M+H) + 

Example 142: 2-(Tetrahydropyran-2-yl)methyl-7-[4-[4-^ 
piperazin-1 -yl]-2H-phthalazin-1 -one 

[0989] (a) Step (b) of Example 96 was repeated, except that the compound prepared in step (c) of Example 1 41 was 
used as the starting compound. Thus, the title compound was obtained. 

[0990] 1 H-NMR (CDCI 3 ) 8: 0.82 - 0.86 (2H, m), 1.35 - 1.61 (7H, m), 1.83 (1H, m), 2.18 (2H, t, J = 7.7 Hz), 2.28-2.32 
(2H, m), 2.44 - 2.46 (4H, m), 3.31 - 3.38 (5H, m), 3.77 - 3.87 (3H, m), 3.94 - 3.98 (1H, m), 4.22 - 4.25 (2H, m), 5.48 
(1 H, t, J = 6.5 Hz), 7.08 - 7.12 (4H, m), 7.24 - 7.32 (5H, m), 7.53 (1 H, d, J = 8.8 Hz), 7.66 (1 H, d, J = 2.7 Hz), 8.01 (1 H, s) 
[0991] TSIMS (M/Z): 690 (M+H) + 

Example 1 43: 2-(Pyridin-2-yl)methyl-7-[4-[3-{9-(2,2,2-trif luoroethylcarbamoyl)-9H-f luoren-9-yl]propyl]-piperazin-1 -yl]- 
2H-phthalazin-1 -one 

[0992] (a) Step (b) of Example 125 was repeated, except that the compound prepared in step (b) of Example 137 
and 2-(chloromethyl)pyridine hydrochloride were used as the starting compounds. Thus, 7-nitro-2-(pyridin-2-yl)methyl- 
2H-phthalazin-1 -one was obtained. 

[0993] 1 H-NMR (CDCI 3 ) 8: 5.58 (2H, s), 7.21 (1H, ddd, J = 7.6, 4.9, 1 .2 Hz), 7.37 (1H, d, J = 7.6 Hz), 7.68 (1H, dt, 
J = 7.6, 1 .8 Hz), 7.90 (1 H, d, J = 8.7 Hz), 8.33 (1 H, d, J = 0.5 Hz), 8.57 (1 H, ddd, J = 4.9, 1 .8, 0.8 Hz), 8.61 (1 H, dd, J 
= 8.7, 2.2 Hz), 9.27 (1 H, d, J = 2.2 Hz) 
[0994] ESIMS (M/Z): 282 (M+H) + 

[0995] (b) The compound prepared just above in step (a) was reduced in the same manner as described in WO 
9854135 to give 7-amino-2-(pyridin-2-yl)methyl-2H-phthalazin-1-one. 

[0996] 1 H-NMR (CDCI 3 ) 8: 4.32 (2H, brs), 5.54 (2H, s), 7.07 (1H, dd, J = 8.4, 2.4 Hz), 7.17 (1H, ddd, J = 7.9, 4.9, 
1 .2 Hz), 7.25 (1 H, d, J = 7.9 Hz), 7.51 (1 H, d, J = 8.4 Hz), 7.57 (1 H, d, J = 2.4 Hz), 7.62 (1 H, dt, J = 7.9, 1 .8 Hz), 8.05 
(1 H, d, J - 0.7 Hz), 8.58 (1 H, ddd, J - 4.9, 1 .8, 1 .0 Hz) 
[0997] TSIMS (M/Z): 253 (M+H) + 

[0998] (c) The compound prepared just above in step (b) was piperazinated in the same manner as described in 
WO 98541 35 to give 7-piperazinyl-2-(pyridin-2-yl)methyl-2H-phthalazin-1 -one. 

[0999] 1 H-NMR (CD 3 OD) 5: 3.04 - 3.06 (4H, m), 3.44 - 3.46 (4H, m), 5.51 (2H, s), 7.24 (1 H, d, J = 7.9 Hz), 7.29-7.33 
(1 H, m), 7.58 (1 H, dd, J - 8.8, 2.7 Hz), 7.65 (1 H, d, J = 2.7 Hz), 7.77 (1 H, dt, J = 7.9, 1 .8 Hz), 7.77 (1 H, d, J = 8.8 Hz), 
8.22 (1H, s), 8.46 - 8.48 (1H, m) 
[1000] TSIMS (M/Z): 322 (M+H)+ 

[1001] (d) Step (b) of Example 93 was repeated, except that the compound prepared just above in step (c) was used 
as the starting compound. Thus, the title compound was obtained. 

[1002] 1 H-NMR (CDCI 3 ) 8: 0.88 - 0.92 (2H, m), 2.21 (2H, t, J = 7.5 Hz), 2.35 (4H, t, J = 5.1 Hz), 2.47 - 2.51 (2H, m), 
3.32 (4H, t, J = 5.1 Hz), 3.70 (2H, dq, J = 9.0, 2.5 Hz), 5.39 (1H, t, J = 6.6 Hz), 5.53 (2H, s), 7.16 (1H, ddd, J - 7.7, 
4.9, 1 .0 Hz), 7.24 (1 H, d, J = 7.7 Hz), 7.29 (1H, dd, J = 8.9, 2.6 Hz), 7.38 (2H, dt, J = 7.5, 1.1 Hz), 7.46 (2H, dt, J = 7.5, 
1 .1 Hz), 7.54 (1 H, d, J = 8.9 Hz), 7.57 (1 H, d, J = 7.7 Hz), 7.61 (2H, dt, J = 7.7, 1 .8 Hz), 7.66 (1 H, d, J = 2.6 Hz), 7.78 
(2H, d, J = 7.3 Hz), 8.05 (1 H, s), 8.56 (1 H, ddd, J = 4.9, 1 .8, 1 .0 Hz) 
[1003] FABMS (M/Z): 653 (M+H) + 

Example 144: 2-(Pyridin-2-yl)methyl-7-[4-[3-[9-(2 J 2,2-trifluoroethylcarbamoyl)-9H-xanthen-9-yl]propyl]-piperazin- 
1 -yl]-2H-phthalazin-1 -one 

[1 004] (a) Step (b) of Example 92 was repeated, except that the compound prepared in step (b) of Example 1 1 4 and 
the compound prepared in step (c) of Example 143 were used as the starting compounds. Thus, the title compound 
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was obtained. 

[1005] 1 H-NMR (CDCI3) 8: 1 .05 - 1 .07 (2H, m), 2.21 (2H, t, J = 7.1 Hz), 2.31 - 2.35 (6H, m), 3.31 (4H, m), 3.81 (2H, 
dq, J - 9.0, 2.4 Hz), 5.50 (1 H, t, J = 6.6 Hz), 5.53 (2H, s), 7.09 - 7.17 (5H, m), 7.23 - 7.33 (6H, m), 7.54 (1 H, d, J = 9.0 
Hz), 7.61 (1H, dt, J - 7.7, 1 .8 Hz), 7.66 (1H, d, J = 2.7 Hz), 8.05 (1H, s), 8.56 (1H, ddd, J - 4.9, 1.8, 1.0 Hz) 
5 [1006J TSIMS (M/Z): 669 (M+H) + 

Example 1 45: 2-(Ftyridin-3-yl)methyl-7-[4-[3-[9-(2 1 2,2-trif luoroethylcarbamoyl)-9H-f luoren-9-yl]propyl]-piperazin-1 -yl]- 
2H-phthalazin-1 -one 

10 [1007] (a) Step (b) of Example 125 was repeated, except that the compound prepared in step (b) of Example 137 
and 3-(chloromethyl)pyridine hydrochloride were used as the starling compounds. Thus, 7-nitro-2-(pyridin-3-yl)methyl- 
2H-phthalazin-1 -one was obtained. 

[1008] 1 H-NMR (CDCI 3 ) 5: 5.44 (2H, s), 7.28 (1H, ddd, J = 7.8, 4.9, 0.7 Hz), 7.85 (1H, dt, J = 7.8, 2.0 Hz), 7.89 (1H, 
d, J = 8.5 Hz), 8.28 (1H, d, J = 0.5 Hz), 8.56 (1H, dd, J = 4.9, 1 .7 Hz), 8.60 (1H, dd, J = 8.5, 2.4 Hz), 8.76 (1H, d, J = 
15 2.0 Hz), 9.26 (1 H, d, J = 2.4 Hz) 

[1009] TSIMS (M/Z): 283 (M+H) + 

[1010] (b) The compound prepared just above in step (a) was reduced in the same manner as described in WO 
98541 35 to give 7-amino-2-(pyridin-3-yl)methyl-2H-phthalazin-1 -one. 

[1011] 1 H-NMR (CD3OD) 5: 5.39 (2H, s), 7.15 (1 H, dd, J = 8.6, 2.4 Hz), 7.37 (1H, d, J = 2.4 Hz), 7.40 (1H, ddd, J = 
20 7.9, 5.0, 0.8 Hz), 7.58 (1H, d, J - 8.6 Hz), 7.87 (1H, ddd, J = 7.9, 2.2, 1.6 Hz), 8.11 (1H, d, J = 0.7 Hz), 8.44 (1H, dd, 
J = 5.0, 1 .6 Hz), 8.60 (1 H, d, J = 2.2 Hz) 
[1012] TSIMS (M/Z): 253 (M+H) + 

[1013] (c) The compound just above prepared in step (b) was piperazinated in the same manner as described in 
WO 98541 35 to give 7-piperazinyl-2-(pyridin-3-yl)methyl-2H-phthalazin-1 -one. 
25 [1014] 1 H-NMR (CD3OD) 8: 2.98 - 3.01 (4H, m), 3.40 - 3.42 (4H, m), 5.42 (2H, s), 7.40 (1H, dd, J = 8.0, 4.9 Hz), 7.55 
(1 H, dd, J = 9.0, 2.6 Hz), 7.62 (1 H, d, J = 2.6 Hz), 7.73 (1 H, d, J = 9.0 Hz), 7.88 (1 H, dt, J = 8.0, 1 .8 Hz), 8.1 9 (1 H, s), 

8.45 (1 H, dd, J = 4.9, 1 .8 Hz), 8.61 (1 H, d, J = 1 .8 Hz) 
[1015] TSIMS (M/Z): 322 (M+H) + 

[1 016] (d) Step (b) of Example 93 was repeated, except that the compound prepared just above in step (c) was used 
30 as the starting compound. Thus, the title compound was obtained. 

[1017] 1 H-NMR (CDCI3) 5: 0.86 - 0.92 (2H, m), 2.20 (2H, t, J = 7.3 Hz), 2.35 (4H, t, J = 4.8 Hz), 2.47 - 2.51 (2H, m), 
3.32 (4H, t, J = 4.8 Hz), 3.69 (2H, dq, J = 9.0, 2.4 Hz), 5.37 (3H, m), 7.21 - 7.30 (2H, m), 7.38 (2H, dt, J = 7.5, 1 .1 Hz), 

7.46 (2H, dt, J = 7.5, 1.1 Hz), 7.51-7.57 (3H, m), 7.63 (1H, d, J - 2.5 Hz), 7.78 (3H, d, J = 7.5 Hz), 8.00 (1H, s), 8.50 
(1H, dd, J = 4.8, 1.7 Hz), 8.72 (1H, d, J - 1.7 Hz) 

35 [1 01 8] FABMS (M/Z): 653 (M+H)+ 

Example 1 46: 3-(4-Bromo-2-methylphenyl)-6-[4-(3,3-diphenylpropyl)-piperazin-1 -y l]-2-methyl-3H-quinazolin-4-one 

[101 9] (a) Acetic anhydride (200 ml) was added to 2-amino-5-nitrobenzoic acid (18.12 g), and the mixture was stirred 
40 at room temperature overnight. The reaction solution was concentrated under the reduced pressure. A saturated aque- 
ous NaHC0 3 solution was then added to the residue, and the mixture was extracted with ethyl acetate, followed by 
washing with water. The extract was dried over anhydrous NagSO^ and the solvent was then removed by distillation 
under the reduced pressure. The residue was collected by filtration (and washed with n-hexane) to give 2-acetamide- 
5-nitrobenzoic acid (1 7. 1 7 g). 

45 [1020] 1 H-NMR (CDCI3) S: 2.54 (3H, s), 7.71 (1 H, d, J = 8.8 Hz), 8.60 (1 H, dd, J = 8.8, 2.6 Hz), 9.04 (1 H, d, J = 2.6 Hz) 
[1021] ESIMS (M/Z): 224 (M+H)+ 

[1 022] (b) 3-(4-Bromo-2-methylphenyl)-2-methyl-6-nitro-3H-quinazolin-4-one was synthesized using the compound 
prepared just above in step (a) and 4-bromo-2-methylaniline as the starting compounds according to the method de- 
scribed in J. Med. Chem., Vol. 33, 161-166 (1990). 
50 [1023] 1 H-NMR (CDCI 3 ) 5: 2.12 (3H, S), 2.25 (3H, s), 7.05 (1H, d, J = 8.3 Hz), 7.55 (1H, dd, J = 8.3, 2.1 Hz), 7.61 
(1H, d, J = 2.1 Hz), 7.81 (1H, d, J - 8.9 Hz), 8.57 (1H, dd, J = 8.9, 2.7 Hz), 9.13 (1H, d, J = 2.7 Hz) 
[1024] TSIMS (M/Z): 374 (M+H) + 

[1025] (c) The compound prepared just above in step (b) was reduced in the same manner as described in WO 
9854135 to give 6-amino-3-(4-bromo-2-methylphenyl)-2-methyl-3H-quinazolin-4-one. 
55 [1026] 1 H-NMR (CDCI3) 5: 2.10 (3H, s), 2.13 (3H, s), 3.96 (2H, brs), 7.03 (1H, d, J = 8.5 Hz), 7.13 (1H, dd, J = 8.5, 
2.8 Hz), 7.44 (1H, d, J = 2.8 Hz), 7.50 (1H, dd, J = 8.8, 2.1 Hz), 7.52 (1H, d, J = 8.8 Hz), 7.56 (1H, d, J = 2.1 Hz) 
[1027] TSIMS (M/Z): 344 (M+H) + 

[1028] (d) The compound prepared just above in step (c) was piperazinated in the same manner as described in 
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WO 9854135 to give 3-(4-bromo-2-methylphenyl)-2-methyl-6-piperazinyl-3H-quinazolin-4-one. 

[1029] 1 H-NMR (CDCI 3 ) 8: 2.10 (3H, s), 2.14 (3H, s), 3.05-3.07 (4H, m), 3.25 - 3.28 (4H, m), 7.03 (1 H, d, J = 8.3 Hz), 
7.44 (1H, dd, J = 8.9, 3.1 Hz), 7.50 (1H, dd, J = 8.3, 2.1 Hz), 7.56 (1H, d, J = 2.1 Hz), 7.60 (1 H, d, J = 8.9 Hz), 7.61 
(1H, d, J = 3.1 Hz) 
5 [1030] TSIMS (M/Z): 413 (M+H)+ 

[1031] (e) The title compound was prepared in the same manner as described in WO 9854135, except that the 
compound prepared just above in step (d) was used as the starting compound. 

[1032] 1 H-NMR (CDCI3) 8: 2.09 (3H, s), 2.14 (3H, s), 2.30-2.34 (4H, m), 2.59 (4H, m), 3.32 (4H, m), 4.02 (1H, t, J = 
7.4 Hz), 7.03 (1H, d, J = 8.3 Hz), 7.15 - 7.20 (2H, m), 7.25 - 7.30 (8H, m), 7.42 (1H, dd, J = 8.8, 3.0 Hz), 7.50 (1 H, dd, 
10 J = 8.3, 2.1 Hz), 7.56 (1H, d, J = 2.1 Hz), 7.58 (1H, d, J = 8.8 Hz), 7.59 (1H, d, J = 3.0 Hz) 
[1033] TSIMS (M/Z): 607 (M+H)+ 

Example 147: 3-Benzyl-6-[4-(3,3-diphenylpropyl)-piperazin-1-yl]-2-methyl-3H-quinazolin-4-one 

is [1 034] (a) 3-Benzyl-2-methyl-6-nitro-3H-quinazolin-4-one was synthesized using the compound prepared in step (a) 
of Example 146 and benzylamine as the starting compounds according to the method described in J. Med. Chem., 
Vol.33, 161-166 (1990). 

[1035] 1 H-NMR (CDCI3) 8: 2.61 (3H, s), 5.42 (2H, s), 7.20-7.22 (2H, m), 7.29 - 7.38 (3H, m), 7.74 (1H, d, J = 8.9 Hz), 
8.53 (1H, dd, J = 8.9, 2.7 Hz), 9.18 (1H, d, J = 2.7 Hz) 
20 [1036] TSIMS (M/Z): 296 (M+H)+ 

[1037] (b) The compound prepared just above in step (a) was reduced in the same manner as described in WO 
9854135 to give 6-amino-3-benzyl-2-methyl-3H-quinazolin-4-one. 

[1038] 1 H-NMR (CDCI3) 5: 2.50 (3H, s), 3.95 (2H, brs), 5.38 (2H, s), 7.11 (1H, dd, J = 8.6, 2.8 Hz), 7.17 - 7.19 (2H, 
m), 7.23 - 7.34 (3H, m), 7.46 - 7.49 (2H, m) 
25 [1039] TSIMS (M/Z): 266 (M+H) + 

[1040] (c) The compound prepared just above in step (b) was piperazinated in the same manner as described in 
WO 9854135 to give 3-benzyl-2-methyl-6-piperazinyl-3H-quinazolin-4-one. 

[1041] 1 H-NMR (CDCI3) 8: 2.52 (3H, s), 3.07 - 3.10 (4H, m), 3.28 - 3.30 (4H, m), 5.40 (2H, s), 7.18 - 7.20 (2H, m), 
7.24 - 7.34 (3H, m), 7.42 (1H, dd, J = 9.0, 2.7 Hz), 7.55 (1H, d, J - 9.0 Hz), 7.66 (1H, d, J = 2.7 Hz) 
30 [1042] TSIMS (M/Z): 335 (M+H)+ 

[1043] (d) The title compound was prepared using the compound prepared just above in step (c) as a starting com- . 
pound according to the method described in WO 9854135. 

[1044] 1 H-NMR (CDCI3) 8: 2.34 - 2.38 (4H, m), 2.51 (3H, s), 2.64 (4H, m), 3.35 (4H, m), 4.02 (1 H, t, J = 7.4 Hz), 5.39 
(2H, s), 7.1 6 - 7. 1 9 (4H, m), 7.27 - 7.33 (1 1 H, m), 7.40 (1 H, dd, J = 9.0, 2.9 Hz), 7.54 (1 H, d, J = 9.0 Hz), 7.64 (1 H, d, 
35 J = 2.9 Hz) 

[1045] TSIMS (M/Z): 529 (M+H)+ 

Example 1 48: 3-(4-Bromo-2-methylphenyl)-6-[4-(3,3-diphenylpropyl)piperazin-1 -yl]-3H-quinazolin-4-one 

40 [1046] (a) 2-Nitro-5-piperazinylbenzoic acid was synthesized using 5-chloro-2-nitrobenzoic acid as a starting com- 
pound according to the method described in J. Med. CHem., Vol. 39, 4583-4591 (1996). 

[1047] 1 H-NMR (D 2 0) 8: 3.24 - 3.27 (4H, m), 3.59 - 3.61 (4H, m), 6.73 (1H, d, J = 2.9 Hz), 6.87 (1H, dd, J = 9.4, 2.9 
Hz), 7.97 (1H, d, J = 9.4 Hz) 
[1048] ESIMS (M/Z): 251 (M+H) + 

45 [1049] (b) 5-[(4-Tert-butoxycarbonyl)-piperazin-1-yl]-2-nitrobenzoic acid was synthesized using the compound pre- 
pared just above in step (a) according to the method described in J. Med. Chem., Vol 39, 4583-4591 (1996). 
[1050] 1 H-NMR (CDCI3) 8: 1 .50 (9H, s), 3.45 - 3.47 (4H, m), 3.61 - 3.64 (4H, m), 6.86 (1 H, dd, J = 9.4, 2.8 Hz), 6.95 
(1 H, d, J = 2.8 Hz), 8.03 (1 H, d, J = 9.4 Hz) 
[1051] TSIMS (M/Z): 350 (M-H)" 

50 [1 052] (c) The compound (1 .05 g) prepared just above in step (b) was dissolved in dichloromethane (24 ml). Triethyt- 
amine (0.46 ml) and isobutyl chlorof ormate (0.43 ml) were added to the solution at 0°C. The mixture was stirred at 0°C 
for 45 min. Thereafter, 4-dimethylaminopyridine (0.04 g) and 4-bromo-2-methy Ian Nine (0.61 g) were added thereto, 
and the mixture was stirred at room temperature overnight. The reaction solution was diluted with chloroform, and the 
dilution was washed with water, dilute hydrochloric acid, and water in that order, and was then dried over anhydrous 

55 MgS0 4 . The solvent was then removed by distillation under the reduced pressure. The residue was purified by column 
chromatography on silica gel (n-hexane : ethyl acetate = 2 : 1) to give N-(4-bromo-2-methylphenyl)-5-[(4-tert-butoxy- 
caroonyl)-piperazin-1-yl]-2-nitrobenzamide (0.57 g). 

[1053] 1 H-NMR (CDCI 3 ) 8: 1.49 (9H, s), 2.62 (3H, s), 3.46 (4H, m), 3.62 (4H, m), 6.86 (1H, s), 7.12 (1H, s), 7.36 - 
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7.39 (2H, m), 7.82 (1H, d, J = 8.6 Hz), 8.12 (1H, d, J = 9.5 Hz) 
[1054] ESIMS (M/Z): 520 (M+H) + 

[1055] (d) The compound (0.52 g) prepared just above in step (c) was dissolved in acetic acid (20 ml). Zinc (1 .23 g) 
was added to the solution, and the mixture was stirred at room temperature for 45 min. The reaction solution was 

5 filtered through Celite, and the filtrate was concentrated under the reduced pressure. The residue was diluted with 
chloroform. The dilution was then washed with water, a saturated aqueous NaHCO a solution, and saturated brine and 
was dried over anhydrous MgS0 4 . The solvent was then removed by distillation under the reduced pressure. The 
residue was purified by column chromatography on silica gel (n-hexane : ethyl acetate = 2 : 1 ) to give 2-amino-N-(4-bro- 
mo-2H7iethylphenyl)-5-[(4-tert-butoxycarbonyl)piperazin-1 -yljbenzamide (0.39 g). 

10 [1056] 1 H-NMR (CDCI 3 ) 8: 1.48 (9H, s), 2.31 (3H, s), 3.02 (4H, m), 3.62 (4H, m), 6.74 (1H, d, J = 8.3 Hz), 7.02 (1H, 
m), 7.35 - 7.38 (2H, m), 7.76 (1 H, d, J = 8.0 Hz), 7.87 (1 H, s) 
[1057] TSIMS (M/Z): 489 (M+H)+ 

[1058] (e) 3-(4-Bromo-2-methylphenyl)-6-[(4-tert-butoxycarbonyl)piperazin--1-yl]-3H-quinazolin-4-one was synthe- 
sized using the compound prepared just above in step (d) according to the method described in J. Med. Chem., Vol. 
15 39,4583-4591 (1996). 

[1059] 1 H-NMR (CDCI 3 ) 8: 1 .49 (9H, s), 2.17 (3H, s), 3.28-3.31 (4H, m), 3.61 -3.63 (4H, m), 7.12 (1H, d, J - 8.3 Hz), 
7.45 (1 H, dd, J = 9.0, 2.9 Hz), 7.49 (1 H, dd, J = 8.3, 2.2 Hz), 7.56 (1 H, d, J = 2.2 Hz), 7.68 - 7.71 (2H, m), 7.80 (1 H, s) 
[1060] TSIMS (M/Z): 499 (M+H)+ 

[1061] (f) The compound prepared just above in step (e) was dissolved in dichloromethane. Trifluoroacetic acid was 
20 added to the solution, and the mixture was stirred at room temperature for one hr. A saturated aqueous NaHC0 3 
solution was added to the reaction solution, followed by extraction with ethyl acetate. The extract was dried over an- 
hydrous MgS0 4 . The solvent was then removed by distillation under the reduced pressure. The title compound was 
then prepared using the compound thus obtained and 3,3-diphenylpropyl bromide as starting compounds according 
to the method described in WO 9854135. 
25 [1062] 1 H-NMR (CDCI3) 8: 2.17 (3H, s), 2.30 - 2.35 (4H, m), 2.59 - 2.61 (4H, m), 3.34 - 3.36 (4H, m), 4.03 (1 H, t, J 
= 7.3 Hz), 7.11 (1H, d, J = 8.2 Hz), 7.16 - 7.20 (2H, m), 7.25 - 7.30 (8H, m), 7.43 (1H, dd, J = 9.1, 2.8 Hz), 7.49 (1H, 
dd, J - 8.2, 1 .9 Hz), 7.55 (1 H, d, J = 1 .9 Hz), 7.66 - 7.68 (2H, m), 7.78 (1 H, s) 
[10631 TSIMS (M/Z): 593 (M+H)+ 

30 Example 1 49: 2-Benzy l-7-[4-(3,3-diphenylpropyl)-piperazin-1 -y l]-2H-phthalazin-1 -one 

[1064] The title compound was prepared using the compound prepared in step (e) of Example 137 and 3,3-diphe- 
nylpropyl bromide as starting compounds according to the method described in WO 9854135. 

[1065] 1 H-NMR (CDCI3) 5: 2.26 - 2.37 (4H, m), 2.55 - 2.57 (4H, m), 3.40 - 3.43 (4H, m), 4.02 (1 H, t, J = 7.3 Hz), 5.39 
35 (2H, s), 7.16 - 7.20 (2H, m), 7.22 - 7.32 (12H, m), 7.43 - 7.45 (2H, m), 7.53 (1H, d, J = 8.8 Hz), 7.71 (1H, d, J = 2.5 
Hz), 8.01 (1H,s) 

[1066] TSIMS (M/Z): 515 (M+H) + 

Example 1 50: N-Allyl-N-cyclohexyl-4-[4-[3-[9-(2 1 2,2-trif luoroethylcarbamoyl)-9H-f luoren-9-yl]propyl]-piperazin-1 -yl] 
40 benzamide 

[1067] (a) Step (b) of Example 1 was repeated, except that the compound prepared in step (a) of Example 80 and 

the compound prepared in step (a) of Example 93 were used as the starting compounds. Thus, ethyl 4-[4-[3-[9-(2,2,2-tri- 

fluoroethylcarbamoyl)-9H-fluoren-9-yl]propyl]-piperazin-1 -yljbenzoate was obtained. 
45 [1068] 1 H-NMR (CDCI3) 8: 0.89 - 0.93 (2H, m), 1 .35 (3H, t, J = 7.2 Hz), 2.20 (2H, t, J = 7.3 Hz), 2.34 (4H, t, J - 5.0 

Hz), 2.46 - 2.50 (2H, m), 3.21 (4H, t, J = 5.0 Hz), 3.69 (2H, dq, J - 8.9, 2 4 Hz), 4.31 (2H, q, J = 7.2 Hz), 5.36 (1H, t, 

J - 6.6 Hz), 6.80 (2H, d, J = 9.2 Hz), 7.38 (2H, dt, J = 7.5, 1 .2 Hz), 7.46 (2H, dt, J = 7.5, 1 .2 Hz), 7.56 (2H, d, J = 7.5 

Hz), 7.78 (2H, d, J = 7.5 Hz), 7.89 (2H, d, J = 9.2 Hz) 

[1069] FABMS (M/Z): 566 (M+H) + 
so [1070] (b) Step (c) of Example 87 was repeated, except that the compound prepared just above in step (a) was used 

as the starting compound. Thus, the title compound was obtained. 

[1071] 1 H-NMR (CDCI3) 8: 0.88 - 0.98 (2H, m), 1 .04 - 1 .22 (3H, m), 1 .48 - 1 .60 (3H, m), 1 .73 - 1 .76 (4H, m), 2.21 
(2H, t, J = 7.4 Hz), 2.36 (4H, t, J = 4.8 Hz), 2.46-2.50 (2H, m), 3.13 (4H, t, J = 4.8 Hz), 3.64 - 3.74 (2H, m), 3.96 (3H, 
m), 5.09 (1H, d, J - 10.2 Hz), 5.14 (1H, d, J = 17.6 Hz), 5.37 (1H, t, J = 6.5 Hz), 5.87 (1H ( brs), 6.81 (2H, d, J = 8.8 
55 Hz), 7.27 (2H, d, J = 8.8 Hz), 7.38 (2H, dt, J = 7.6, 1 .1 Hz), 7.45 (2H, dt, J = 7.6, 1 .1 Hz), 7.56 (2H, d, J - 7.6 Hz), 7.78 
(2H, d, J - 7.6 Hz) 
[1072] TSIMS (M/Z): 659 (M+H)+ 
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Example 151 : N-Allyl-N-cyclohexyl-4-[4-^ -yl] 
benzamide 

[1073] (a) Step (b) of Example 1 was repeated, except that the compound prepared in step (a) of Example 80 and 
5 the compound prepared in step (a) of Example 96 were used as the starting compounds. Thus, ethyl 4-[4-[4-[9-(2,2,2-tri- 
fluoroethylcarbamoyl)-9H-xanthen-9-yl]butyl]-piperazin-1 -yljbenzoate was obtained. 

[1074] 1 H-NMR (CDCI 3 ) 5: 0.79 - 0.87 (2H, m), 1 .32 - 1.40 (2H, m), 1 .36 (3H, t, J = 7.1 Hz), 2.17 (2H, t, J = 7.7 Hz), 
2.27 - 2.31 (2H, m), 2.42 (4H, t, J = 5.1 Hz), 3.22 (4H, t, J = 5.1 Hz), 3.81 (2H, dq, J - 9.0, 2.5 Hz), 4.32 (2H, q, J = 
7.1 Hz), 5.44 (1 H, t, J = 6.6 Hz), 6.82 (2H, d, J = 9.2 Hz), 7.08 - 7.12 (4H, m), 7.24 - 7.32 (4H, m), 7.90 (2H, d, J = 9.2 Hz) 
10 [1075] FABMS (M/Z): 596 (M+H)+ 

[1076] (b) Step (c) of Example 87 was repeated, except that the compound prepared just above in step (a) was used 
as the starting compound. Thus, the title compound was obtained. 

[1077] 1 H-NMR (CDCI3) 5: 0.81 - 0.87 (2H, m), 1 .07 - 1 .22 (3H, m), 1 .33 - 1 .40 (2H, m), 1 .51 - 1 .57 (3H, m), 1 .74 - 
1 .76 (4H, m), 2.18 (2H, t, J = 7.7 Hz), 2.27 - 2.32 (2H, m), 2.45 (4H, t, J = 4.8 Hz), 3.15 (4H, t, J = 4.8 Hz), 3.80 (2H, 
15 dq, J - 9.0, 2.4 Hz), 3.97 (3H, m), 5.09i (1H, dd, J = 10.4, 1.4 Hz), 5.12 - 5.17 (1H, m), 5.47 (1H, t, J = 6.6 Hz), 5.88 
(1H, brs), 6.84 (2H, d, J = 8.8 Hz), 7.08 - 7.12 (4H, m), 7.24 - 7.32 (6H, m) 
[1078] TSIMS (M/Z): 689 (M+H) + 

Example 152: N-Allyl-2-chloro-N-cyclohexyl-4-[4-[4^ 
20 1 -yljbenzamide 

[1079] (a) Step (a) of Example 1 was repeated, except that ethyl 4-amino-2-chlorobenzoate was used instead of 
ethyl 3-aminobenzoate. Step (b) of Example 87 was then repeated. Thus, ethyl 2-chloro-4-[4-[4-[9-(2,2,2-trifluoroethyl- 
carbamoyl)-9H-fluoren-9-yl]butyl]-piperazin-1 -yljbenzoate was obtained. 
25 [1080] 1 H-NMR (CDCI3) 5: 0.73 (2H, m), 1 .31 (2H, m), 1 .38 (3H, t, J = 7.0 Hz), 2.44 (6H, m), 2.77 (2H, m), 3.23 (4H, 
m), 3.25 (2H, q, J = 7.0 Hz), 5.37 (1H, t, J - 6.5 Hz), 6.70 (1 H, dd, J = 2.3, 9.0 Hz), 6.83 (1H, d, J = 2.3 Hz), 7.37 (1H, 
t, J = 7.3 Hz), 7.46 (1H, t, J = 7.3 Hz), 7.56 (2H, d, J = 7.4 Hz), 7.78 (2H, d, J - 7.4 Hz), 7.82 (1H, d, J - 9.0 Hz) 
[1081] TSIMS (M/Z): 615 (M+H)+ 

[1082] (b) Hydrolysis was carried out in the same manner as in step (c) of Example 1 , except that the compound 
30 prepared just above in step (a) was used. Thus, 2-chloro-4-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl] 
butyl]piperazin-1 -yljbenzoic acid was obtained. 
[1083] TSIMS (M/Z): 586 (M+H) + 

[1084] (c) Step (c) of Example 87 was repeated, except that the compound prepared just above in step (b) was used 
instead of 3-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]butyl]-piperazin-1 -yljbenzoic acid. Thus, the title 

35 compound was obtained. 

[1085] 1 H-NMR (CDCI3) 6: 0.65 (2H, m), 1 .01 (2H, m), 1.20-2.00 (10H, m), 2.19 (2H, m), 2.45 (6H, m), 3.13 (4H, m), 
3.30 + 4.45 (1H, m), 3.74 (2H, m), 4.05 (2H, m), 5.14 (2H, m), 5.37 (1H, m), 5.80 (1H, m), 6.76 (1H, m) f 6.84 (1H, d, 
J = 2.5 Hz), 7.08 (1H, d, J = 8.3 Hz), 7.38 (2H, t, J = 7.3 Hz), 7.46 (2H, t, J = 7.3 Hz), 7.56 (2H, d, J = 7.7 Hz), 7.89 
(2H, d, J = 7.7 Hz) 

40 [1086] TSIMS (M/Z): 707 (M+H) + 

Example 1 53: N-Benzyl-N-cyclohexyl-4-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-f luoren-9-yl]butyl]-piperazin-1 -yl] 
benzamide 

45 [1087] (a) Step (b) of Example 1 was repeated, except that the compound prepared in step (a) of Example 80 was 
used as the starting compound and 4-[9-(2,2,2-trifluoroethylcarbamoy l)-9H-f luoren-9-yl]butyl bromide was used instead 
of 3,3-diphenyl bromide. Thus, ethyl 4-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-f luoren-9-yl]butyl]piperazin-1 -yljben- 
zoate was obtained. 

[1088] 1 H -NMR (CDCI3) 5: 0.73 (2H, m), 1 .36 (3H, t, J = 7.1 Hz), 2.18 (2H, m), 2.45 (6H, m), 3.25 (4H, m), 3.70 (2H, 
50 m), 4.32 (2H, q, J - 7.1 Hz), 5.38 (1H, t, J = 6.6 Hz), 6.82 (1H, d, J = 9.0 Hz), 7.37 (2H, m), 7.46 (2H, m), 7.56 (2H, 
m), 7.78 (2H, d, J = 7.4 Hz), 7.91 (2H, d, J = 9.0 Hz) 
[1089] TSIMS (M/Z): 580 (M+H) + 

[1090] (b) Hydrolysis was carried out in the same manner as in step (c) of Example 1, except that the compound 
prepared just above in step (a) was used as the starting compound. Thus, 4-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)- 
55 9H-fluoren-9-yl]butyl]piperazin-1 -yljbenzoic acid was obtained. 
[1091] TSIMS (M/Z): 552 (M+H) + 

[1 092] (c) Step (d) of Example 1 was repeated, except that the compound prepared just above in step (b) was used 
instead of 3-[4-(3,3-diphenyl-1-propyl)piperazin-1 -yljbenzoic acid and N-benzylcyclohexylamine was used instead of 
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N-methylbenzylamine. Thus, the title compound was obtained. 

[1093] 1 H-NMR (CDCI 3 ) 5: 0.73 (2H, m), 1 .28 (12H, m), 2.15 (2H, m), 2.45 (6H, m), 3.16 (4H, m), 3.69 (2H, m), 3.90 
(1H, m), 4.64 (2H, brs), 5.39 (1H, m), 6.83 (2H, m), 7.43 (11 H, m), 7.58 (2H, d, J = 7.4 Hz), 7.79 (2H, d, J = 7.4 Hz) 
[1094] TSIMS (M/Z): 723 (M+H) + 

Example 1 54: N-Benzyl-N-isopropyl-4-[4-[4-[9-(2,2,2-trif luoroethylcarbamoyl)-9H-f luoren-9-yl]butyl]-piperazin-1 -yl] 
benzamide 

[1095] Step (c) of Example 153 was repeated, except that N-benzylisopropylamine was used instead of N-benzyl- 
cyclohexylamine. Thus, the title compound was obtained. 

[1096] 1 H-NMR (CDCI 3 ) 5: 0.74 (2H, m), 1 .14 (6H, d, J = 6.6 Hz), 1 .40 (2H, m), 2.17 (2H, m), 2.42 (6H, m), 3.16 (4H, 
m), 3.69 (2H, m), 4.35 (1H, m) f 4.62 (2H, brs), 5.38 (1H, m), 6.84 (2H, d, J - 8.5 Hz), 7.38 (11H, m), 7.56 (2H, d, J = 
7.5 Hz), 7.79 (2H, d, J = 7.5 Hz) 
[1097] TSIMS (M/Z): 683 (M+H) + 

Example 155: N-Allyl-N-cyclohexyl-2-methyl-3-^ 
piperazin-1 -yljbenzamide 

[1098] (a) Step (b) of Example 1 was repeated, except that the compound prepared in step (a) of Example 53 and 

the compound prepared in step (b) of Example 114 were used as the starting compounds. Thus, ethyl 2-methyl- 

3-[4-[3-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-xanthen-9-yl]propyl]piperazin-1-yllbenzoate was obtained. 

[1099] 1 H-NMR (CDCI3) 5: 1 .01 - 1 .09 (2H, m), 1 .37 (3H, t, J = 7.2 Hz), 2.21 - 2.25 (2H, m), 2.31 - 2.35 (6H, m), 2.42 

(3H, s), 2.79 (4H, t, J = 4.7 Hz), 3.81 (2H, dq, J = 8.9, 2.3 Hz), 4.33 (2H, q, J = 7.2 Hz), 5.45 (1H, t, J = 6.6 Hz), 7.08 

- 7.19 (6H, m), 7.25 - 7.33 (4H, m), 7.49 (1H, dd, J = 7.5, 1 .4 Hz) 

[1 1 00] FABMS (M/Z) : 596 (M+H) + 

[1 1 01 ] (b) Step (c) of Example 87 was repeated, except that the compound prepared just above in step (a) was used 
as the starting compound. Thus, the title compound was obtained. 

[1102] 1 H-NMR (CDCI3) 5: 0.98 - 1.06 (4H, m), 1 .44 - 1 .53 (5H, m), 1 .60 - 1.68 (3H, m), 1.82-1 .83 (2H, m), 2.17 + 

2.20 (3H, s), 2.21 - 2.25 (2H, m), 2.30 - 2.34 (4H, m), 2.74 - 2.85 (4H, m), 3.56 - 3.74 (1 H, m), 3.81 (2H, dq, J = 9.0, 
2.5 Hz), 3.97 + 4.14 (1 H, dd, J = 1 6.1 , 5.7 Hz), 3.24 + 4.45 (1 H, tt, J = 1 1 .8, 3.5 Hz), 4.96 + 5.13 (1 H, dd, J = 1 0.3, 1 .3 
Hz), 4.85 + 5.24 (1 H, dd, J = 1 7.6, 1 .4 Hz), 5.46 (1 H, t, J = 6.6 Hz), 5.61 + 5.98 (1 H, m), 6.82 (1 H, d, J = 7.6 Hz), 6.96 
(1H, t, J = 8.2 Hz), 7.08 - 7.15 (4H, m), 7.25 - 7.31 (5H, m) 

[1103] TSIMS (M/Z): 689 (M+H) + 

Example 1 56: N-Allyl-N-cyclohexyl-4-[4-[5-[9-(2,2,2-trif luoroethy!carbamoyl)-9H-fluoren-9-yl]penty l]-piperazin-1 -yl] 
benzamide 

[1104] (a) Step (b) of Example 1 was repeated, except that the compound prepared in step (a) of Example 80 and 
the compound prepared in step (a) of Example 94 were used as the starting compounds. Thus, ethyl 4-[4-[5-[9-(2,2,2-tri- 
fluoroethylcarbamoyl)-9H-fluoren-9-yl]pentyl]-piperazin-1 -yl]benzoate was obtained. 

[1105] 1 H-NMR (CDCI3) 5: 0.71 - 0.78 (2H, m), 1 .14 - 1 .21 (2H, m), 1 .36 (3H, t, J = 7.1 Hz), 1.30-1 .38 (2H, m), 2.20 
(2H, t, J = 7.7 Hz), 2.39 - 2.44 (2H, m), 2.47 (4H, t, J - 5.0 Hz), 3.26 (4H, t, J = 5.0 Hz), 3.69 (2H, dq, J = 9.0, 2.4 Hz), 
4.32 (2H, q, J - 7.1 Hz), 5.39 (1 H, t, J = 6.4 Hz), 6.83 (2H, d, J = 9.0 Hz), 7.37 (2H, dt, J = 7.5, 1 .2 Hz), 7.45 (2H, dt, 
J = 7.5, 1 .2 Hz), 7.56 (2H, d, J = 7.5 Hz), 7.77 (2H, d, J - 7.5 Hz), 7.91 (2H, d, J = 9,0 Hz) 
[1106] TSIMS (M/Z): 594 (M+H)+ 

[1107] (b) Step (c) of Example 87 was repeated, except that the compound prepared just above in step (a) was used 
as the starting compound. Thus, the title compound was obtained. 

[1108] 1 H-NMR (CDCI3) 5: 0.74 (2H, m), 1 .07 - 1 .26 (5H, m), 1 .34 (2H, m), 1 .52 - 1 .58 (3H, m), 1 .74 - 1 .77 (4H, m), 

2.21 (2H, m), 2.40 - 2.44 (2H, m), 2.49 (4H, m), 3.19 (4H, m), 3.65 - 3.75 (2H, m), 3.97 (3H, m), 5.08 - 5.17 (2H, m), 
5.38 (1H, m), 5.88 (1H, brs), 6.85 (2H, d, J = 8.0 Hz), 7.27 - 7.30 (2H, m), 7.37 (2H, t, J = 7.3 Hz), 7.45 (2H, t, J - 7.3 
Hz), 7.56 (2H, d, J = 7.3 Hz), 7.77 (2H, d, J = 7.3 Hz) 

[1109] TSIMS (M/Z): 687 (M+H)+ 

Example 1 57: N-Allyl-N-cyclohexyl-4-[4-[4-[9-(2,2,2-trrfluoroethylcart)amoyl)-9H-fluoren-9-yl]butyl]-pip -yl]- 
2-trifluoromethylbenzamide 

[1110] (a) Step (a) of Example 80 was repeated, except that ethyl 4-fluoro-2-trifluoromethylbenzoate was used in- 
stead of ethyl 4-fluorobenzoate. Thus, ethyl 4-(piperazin-1-yl)-2-trifluoromethylbenzoate was obtained. 
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[1111] 1 H-NMR (CDCI 3 ) 8: 1 .37 (3H, t, J = 7.1 Hz), 2.62 (1H, s), 3.03 (4H, m), 3.30 (4H, rn), 4.35 (2H, q, J = 7.1 Hz), 
6.96 (1H, dd, J = 2.8, 8.8 Hz), 7.19 (1H, d, J = 2.8 Hz), 7.83 (1H, d, J = 8.8 Hz) 
[1112] EIMS (M/Z): 302 (M + ) 

[1113] (b) Step (b) of Example 1 was repeated, except that the compound prepared just above in step (a) was used 
as the starting compound and 4-[9-(2,2,2-trif!uoroethylcarbamoyl)-9H-fluoren-9-yl]butyl bromide was used instead of 
3,3-diphenyl bromide. Thus, ethyl 4-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]butyl]piperazin-1-yQ-2-trif- 
luoromethylbenzoate was obtained. 

[1114] 1 H-NMR (CDCI3) 8: 0.74 (2H, m), 1 .36 (3H, t, J = 7.1 Hz), 1.52 (2H, m), 2.18 (2H, m), 2.46 (6H, m), 3.24 (4H, 
m), 3.70 (2H, m), 4.33 (2H, q, J = 7.1 Hz) ( 5.37 (1H, m), 6.92 (1H, dd, J = 2.4, 8.5 Hz), 7.15 (1H, d, J = 2.4 Hz), 7.38 
(2H, m), 7.46 (2H, m), 7.56 (2H, d f J = 7.2 Hz), 7.79 (3H, m) 
[1115] TSIMS (M/Z): 648 (M+H) + 

[1116] (c) Step (c) of Example 1 was repeated, except that the hydrolysis of the compound prepared just above in 
step (b) was carried out. Thus, 4-[4-[4-[9-(2,2,2-trifluoroethylcaroam 
luoromethylbenzoic acid was obtained. 
[1117] FABMS (M/Z): 620 (M+H)+ 

[1118] (d) Step (c) of Example 87 was repeated, except that the compound prepared just above in step (c) was used 
instead of 3-[4-[4-[9-(2,2,2-trifluoroethylcai^ acid. Thus, the title 

compound was obtained. 

[1119] 1 H-NMR (CDCI3) 5: 0.75 (2H, m), 1 .20 - 1 .80 (12H, m), 2.19 (2H, m), 2.45 (6H, m), 3.20 (4H, m), 3.73 (2H, 
m), 4.05 (2H, m), 4.36 (1H, m), 4.90 - 5.27 (2H, m), 5.38 (1H, m), 5.61 - 6.00 (1H, m), 6.98 (1H, m), 7.09 (2H, dd, J = 
2.1 , 11 .5 Hz), 7.40 (2H, m), 7.46 (2H, m), 7.50 (2H, d, J = 7.4 Hz), 7.89 (2H, d, J = 7.4 Hz) 
[1120] TSIMS (M/Z): 741 (M+H) + 

Example 1 58: N-Allyl-N-cyclohexyl-2-f luoro-4"[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]butyl]piperazin- 
1 -yl]-2-trifluoromethylbenzamide 

[1121] (a) Step (a) of Example 157 was repeated, except that the reaction was earned out using ethyl 2,4-difluor- 
obenzoate instead of ethyl 4-fluoro-2-trif luoromethylbenzoate to give ethyl 2-fluoro-4-(piperazin-1-yl)benzoate. Step 
(b) of Example 1 57 was repeated, except that the reaction was carried out using the ethyl 2-f luoro-4-(piperazin-1 -yl) 
benzoate thus obtained. Thus, ethyl 2-fluoro-4-{4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-f luoren-9-yl]butyl]-piperazin- 
1 -yljbenzoate was obtained. 

[1122] 1 H-NMR (CDCI3) 8: 0.72 (2H, m), 1 .36 (3H, t, J = 7.1 Hz), 2.17 (2H, m), 2.46 (6H, m), 3.20 (1H, m), 3.25 (4H, 
m), 3.49 (1H, m), 3.72 (2H, m), 4.36 (2H, q, J = 7.1 Hz), 5.38 (1H, m), 6.55 (2H, m), 7.38 (2H, m), 7.46 (2H, m), 7.56 
(2H, d, J = 7.4 Hz), 7.62 (2H, d, J = 7.4 Hz) 
[1123] TSIMS (M/Z): 598 (M+H)+ 

[1124] (b) Step (c) of Example 1 was repeated, except that the hydrolysis of the compound prepared just above in 
step (a) was carried out. Thus, 2-f luoro-4-[4-[4-[9-(2,2,2-trif luoroethylcarbamoyl)-9H-fluoren-9-yl]butyl]-piperazin-1 -yl]- 
2-benzoic acid was obtained. 
[1125] TSIMS (M/Z): 570 (M+H) + 

[1126] (c) Step (c) of Example 87 was repeated, except that the reaction was earned out using the compound pre- 
pared just above in step (b) instead of 3-[4-[4-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]butyl]-piperazin-1-yl] 
benzoic acid. Thus, the title compound was obtained. 

[1127] 1 H-NMR (CDCI3) 8: 0.70 - 2.00 (14H, m), 2.18 (2H, m), 2.43 (4H, m), 2.48 (2H, m), 3.14 (4H, m), 3.45 + 4.40 
(1H, m), 3.69 (2H, m), 3.80-4.10 (2H, m), 5.12 (2H, m), 5.40 (1H, m), 5.89 (1H, m), 6.57 (2H, m), 7.18 (1H, m), 7.41 
(4H, m), 7.56 (2H, d, J = 7.5 Hz), 7.78 (2H, d, J - 7.5 Hz) 
[1128] TSIMS (M/Z): 691 (M+H)+ 

Example 159: N-Benzyl-N-(2-tetrahydrofurfuryl)-444^ 
piperazin-1 -yl]benzamide 

[1129] Step (c) of Example 153 was repeated, except that the reaction was carried out using N-(2-tetrahydrofurfuryl) 
benzylamine instead of N-benzylcyclohexylamine. Thus, the title compound was obtained. 

[1130] 1 H-NMR (CDCI3) 8: 0.89 (2H, m), 1 .36 (6H, m), 1 .84 (2H, m), 2.15 (2H, m), 2.45 (4H, m), 2.69 (2H, m), 3.15 
(4H, m), 3.67 - 4.30 (5H, m), 4.83 (2H, brs), 5.40 (1 H, brs), 6.65 - 7.46 (13H, m), 7.56 (2H, d, J = 7.4 Hz), 7.78 (2H, d, 
J = 7.4 Hz) 

[1131] TSIMS (M/Z): 725 (M+H) + 
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Example 160: N-Cyclohexyl-N-(pyridin-2-yl^ 
piperazin-1 -yl]benzamide 

[1 1 32] (a) Step (c) of Example 1 53 was repeated, except that the reaction was carried out using N-(2-pyridylmethyl) 
5 cyclohexylamine instead of N-benzylcyclohexylamine. Thus, the title compound was obtained. 

[1133] 1 H-NMR (CDCI 3 ) 5: 0.72 - 1 .79 (14H, m), 2.18 (2H, m), 2.45 (6H, m), 3.17 (4H, m), 3.68 (2H, m), 3.84 (1H, 
m), 4.77 (2H, brs), 5.37 (1H, t, J = 6.3 Hz), 6.84 (2H, brs), 7.12 (1H, dd, J = 5.0, 7.1 Hz), 7.35 (5H, m), 7.44 (2H, t, J 
= 7.3 Hz), 7-54 (2H, d, J = 7.3 Hz), 7.60 (1H, m), 7.76 (2H, d, J - 7.5 Hz), 8.48 (1H, d, J = 5.0 Hz) 
[1134] TSIMS (M/Z): 724 (M+H) + 

10 

Example 1 61 : N-Cyclohexyl-N-(2-furfuryl)-4-[4^^ 
1 -yl]benzamide 

[1 1 35] Step (c) of Example 1 53 was repeated, except that the reaction was carried out using N-(2-f urfuryl)cyclohex- 
15 ylamine instead of N-benzylcyclohexylamine. Thus, the title compound was obtained. 

[1136] 1 H-NMR (CDCI3) 6: 0.72 (2H, m), 0.88 (2H, m), 1 .02-1 .90 (10H, m), 2.1 7 (2H, m), 2.45 (6H, m), 3.16 (4H, m), 
3.68 (2H, m), 3.80 (1H, m), 4.53 (2H, brs), 5.38 (1H, t, J = 6.1 Hz), 6.20 - 6.28 (2H, m), 6.82 (2H, d, J = 8.5 Hz), 7.31 
(3H, m), 7.36 (2H, t, J - 7.3 Hz), 7.44 (2H, t, J = 7.3 Hz), 7.54 (2H, d, J = 7.5 Hz), 7.75 (2H, d, J = 7.5 Hz) 
[1137] TSIMS (M/Z): 713 (M+H) + 

20 

Example 162: N-Cyclohexyl-N-(2-thienyl)methyl^ 
piperazin-1 -yl]benzamide 

[1 1 38] (a) Step (c) of Example 1 53 was repeated, except that the reaction was carried out using N-[(2-thienyl)methyl] 
25 cyclohexylamine instead of N-benzylcyclohexylamine. Thus, the title compound was obtained. 

[1139] 1 H-NMR (CDCI3) 5: 0.72 - 1 .73 (14H, m), 2.17 (2H, m), 2.45 (6H, m), 3.16 (4H, m), 3.69 (2H, m), 3.80 (1H, 
m), 4.73 (2H, s), 5.36 (1H, m), 6.83 (1H, d, J - 8.6 Hz), 6.89 (1H, dd, J = 3.4, 5.1 Hz), 6.94 (1H, m), 7.15 (2H, d, J = 
5.1 Hz), 7.31 (2H, d, J = 8.6 Hz), 7.36 (2H, d, J = 7.5 Hz), 7.44 (2H, d, J = 7.5 Hz), 7.54 (2H, d, J - 7.5 Hz), 7.76 (2H, 
d, J = 7.5 Hz) 
30 [1140] TSIMS (M/Z): 729 (M+H) + 

Example 163: N-AI!yl-N-cyclohexyl-5-[4-[3-[9-(2,2,2^ 
2-methylbenzamide 

35 [1 1 41] (a) Ethyl 2-methyl-5-piperazinylbenzoate (1 .8 g, 9.1 mmol) was dissolved in 20 ml of anhydrous DM F. Potas- 
sium carbonate (1 .7 g) and 3-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]propyl bromide (2.5 g, 6.1 mmol) were 
added to the solution, and the mixture was stirred at 75° C for 7 hr. The temperature of the reaction solution was returned 
to room temperature, and the reaction solution was then diluted with ethyl acetate. The dilution was washed twice with 
water and was then dried over anhydrous magnesium sulfate. The solvent was removed by distillation under the re- 

40 duced pressure. The residue was purified by column chromatography (development system, n-hexane : ethyl acetate 
= 2 : 1) to give 2.1 g (yield 59%) of ethyl 5-[4-[3-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]propyl]piperazinyl]- 
2-methylbenzoate as a pale yellow foam. 

[1142] 1 H-NMR (CDCI3) 5: 0.87 - 0.95 (2H, m), 1 .37 (3H, t, J = 7.1 Hz), 2.21 (2H, t, J = 7.6 Hz), 2.36 (4H, t, J = 4.9 
Hz), 2.46 - 2.50 (5H, m), 3.07 (4H, t, J - 4.9 Hz), 3.65 - 3.74 (2H, m), 4.33 (2H, q, J = 7.1 Hz), 5.38 (1 H, t, J = 6.6 Hz), 
45 6.91 (1H, dd, J = 2.8, 8.4 Hz), 7.08 (1H, d, J = 8.4 Hz), 7.35 - 7.41 (3H, m), 7.43 - 7.48 (2H, m), 7.56 (2H, d, J = 7.6 
Hz), 7.78 (2H, d, J = 7.6 Hz) 
[1143] TSIMS (M/Z): 580 (M+H) + 

[1144] (b) The compound (1 .8 g, 3.1 mmol) prepared just above in step (a) was dissolved in 1 0 ml of methanol and 
10 ml of THF. A 1 N aqueous sodium hydroxide solution (10 ml) was added to the solution, and the mixture was stirred 

50 at 70°C for 5 hr. The reaction solution was concentrated to about 10 ml. The residue was diluted with methylene 
chloride, and water was added thereto. The mixture was acidified by the addition of a 1 N aqueous hydrochloric acid 
solution, followed by extraction twice with methylene chloride. The organic layer was dried over anhydrous magnesium 
sulfate. The solvent was removed by distillation under the reduced pressure to give 1.7 g (yield 100%) of 
5-[4-[3-[9-(2,2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]propyl]-piperazinyl]-2-methylbenzoic acid as a pink foam. 

55 [1145] 1 H-NMR (CDCI3) 6: 1 .29 - 1 .36 (2H, m), 2.41 - 2.49 (5H, m), 2.66 (2H, t, J = 7.6 Hz), 2.87 (4H, brs), 3.34 (4H, 
brs), 3.63 - 3.73 (2H, m), 5.46 (1 H, t, J = 6.6 Hz), 6.89 (1 H, dd, J = 2.7, 8.3 Hz), 7.09 (1 H, d, J = 8.3 Hz), 7.32 - 7.37 
(2H, m), 7.40 - 7.46 (3H, m), 7.56 (2H, d, J = 7.6 Hz), 7.76 (1H, d, J = 7.6 Hz) 
[1146] TSIMS (M/Z): 552 (M+H) + 
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[1147] (c) The compound (1.9 g, 3.1 mmol) prepared just above in step (b) was dissolved in 20 ml of methylene 
chloride. A BOP reagent (1 .6 g) and 1 .6 ml of diisopropylethylamine were added to the solution. The mixture was stirred 
at room temperature for one nr. Allylcyclohexylamine (0.54 ml) was then added thereto, and the mixture was stirred at 
room temperature overnight. Allylcyclohexylamine (0.14 ml) was further added thereto, and the mixture was stirred at 
45°C for 4 hr. The reaction solution was diluted with methylene chloride, and the dilution was washed with water and 
was then dried over anhydrous magnesium sulfate. The solvent was removed by distillation under the reduced pressure. 
The residue was purified by column chromatography (development system, methylene chloride : methanol = 50 : 1) to 
give 1 .1 g (yield 51%) of the title compound as a pale orange foam. 

[1148] 1 H -NMR (CDCI 3 ) 5: 0.88 - 1 .88 (12H, m), 1.89, 1.92 (3H, s), 2.37 - 4.17 (17H, m), 4.83 - 5.11 (2H, m), 5.41 
(1 H, t, J = 6.6 Hz), 5.53 - 5.78 (1 H, m), 6.54 - 6.61 (2H, m), 7.04, 7.09 (1 H, d, J - 8.4 Hz), 7.42 (2H, t, J = 7.4 Hz), 7.50 
(2H, q, J - 7.4 Hz), 7.57 (2H, dd, J = 4.1 , 7.4 Hz), 7.81 (2H, dd, J = 4.1 , 7.4 Hz) 
[1149] TSIMS (M/Z): 673 (M+H) + 

Example 1 64: N-Allyl-N-cyclohexyl-3-[4-[3-[9^ -yl] 
benzamide 

[1 1 50] (a) Step (b) of Example 1 was repeated, except that the reaction was carried out using the compound prepared 
in step (a) of Example 93 instead of 3,3-diphenylpropyl bromide. Thus, ethyl 3-[4-[3-[9-(2,2,2-trifluoroethylcaroamoyl)- 
9H-fluoren-9-yl]propyl]piperazin-1 -yl]-benzoate was obtained. 

[1151] 1 H-NMR (CDCI3) 6: 1.37 (3H, t, J - 7.3 Hz), 2.19-2.49 (7H, m), 3.11 - 3.18 (6H, m), 3.68 (2H, m), 3.84 (1H, 
t, J = 6.1 Hz), 4.11 (2H, q, J - 7.3 Hz), 5.36 (1H, t, J = 6.1 Hz), 7.01 (1H, m), 7.26 - 7.56 (9H, m), 7.70 - 7.78 (2H, m) 
[1152] TSIMS (M/Z): 566 (M+H)+ 

[1153] (b) Step (c) of Example 1 was repeated, except that the hydrolysis of the compound prepared just above in 
step (a) was carried out. Thus, 3-[4-[3-[9~(2,2,2-trrf luoroethylcarbamoyl)-9H-fluoren-9-yl]propyl]-piperazin-1 -yl]benzoic 
acid was obtained. 
[1 1 54] FABMS (M/Z): 537 (M+H)+ 

[1 1 55] (c) Step (d) of Example 1 was repeated, except that the compound prepared just above in step (b) was used 
instead of 3-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]benzoic acid and N-allylcyclohexylamine was used instead of N- 
benzylmethylamine. Thus, the title compound was obtained. 

[1156] 1 H-NMR (CDCI3) 5: 1.02-1 .81 (14H, m), 2.10 (2H, m), 2.33 (2H, m), 2.49 (4H, m), 3.12 (4H, m), 3.52 - 3.78 
(4H, m), 4.28 (1 H, m), 5.10 - 5.50 (3H, m), 5.92 (1 H, m) ( 6.76 (1H, d, J = 7.3 Hz), 6.86 (2H, m), 7.22 (1 H, m), 7.30 (2H, 
t, J - 7.3 Hz), 7.35 (2H, t, J = 6.9 Hz), 7.50 (2H, d, J = 7.3 Hz), 7.74 (2H, m) 
[1157] FABMS (M/Z): 659 (M+H) + 

Example 1 65: N-Cyclohexyl-3-[4-(3,3-diphenyM -propyl)piperazin-1 -yl]-N-(pyridin-2-yl)methyl-2-methylbenzamide 

[1158] Step (d) of Example 53 was repeated, except that the reaction was earned out using N-(2-pyridylmethyl) 

cyclohexylamine instead of N-isopropylcyclohexylamine. Thus, the title compound was obtained. 

[1159] 1 H-NMR (CDCI3) 8: 0.95 - 1.49 (10H, m) , 2.20 - 2.38 (7H, m), 2.58 (4H, m), 2.93 (4H, m), 3.36 + 4.58 (1H, 

m), 4.02 (1H, t, J = 7.5 Hz), 4.42 + 4.94 (2H, m), 6.87-7.65 (16H, m), 8.40 + 8.51 (1H, m) 

[1160] TSIMS (M/Z): 587 (M+H) + 

Example 1 66: N-Allyl-4-[4-[4,4-bis(4-f luorophenyl)-1 -butyl]piperazin-1 -yl]-N-cyclohexylbenzamide 

[1161] (a) Step (b) of Example 1 was repeated, except that 4,4-bis(4-fluorophenyl)butyl bromide was used instead 
of 3,3-diphenylpropyl bromide and the compound prepared in step (a) of Example 80 was used instead of ethyl 3-pip- 
erazin-1-yl-benzoate. Thus, ethyl 4-[4-[4,4-bis(4-fluorophenyl)-1-butyl]piperazin-1-yl]benzoate was obtained. 
[1162] 1 H-NMR (CDCI3) 5: 1 .36 (3H, t, J = 7.1 Hz), 1 .48 (2H, m), 2.02 (2H, m), 2.38 (2H, m), 2.50 (4H, m), 3.29 (4H, 
m), 3.88 (1H, t, J = 7.5 Hz), 4.32 (2H, q, J = 7.1 Hz), 6.83 (2H, d, J - 9.0 Hz), 6.96 (4H, m), 7.15 (4H, m), 7.90 (2H, d, 
J = 9.0 Hz) 

[11631 TSIMS (M/Z): 479 (M+H) + 

[1164] (b) Step (c) of Example 1 was repeated, except that the hydrolysis of the compound prepared just above in 
step (a) was carried out. Thus, 4-[4-[4,4-bis(4-fluorophenyl)-1-butyl]piperazin-1-yl]benzoic acid was obtained. 
[1165] TSIMS (M/Z): 451 (M+H)+ 

[1 166] (c) Step (d) of Example 1 was repeated, except that the compound prepared just above in step (b) was used 
instead of 3-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]benzoic acid and N-allylcyclohexylamine was used instead of N- 
benzylmethylamine. Thus, the title compound was obtained. 

[1167] 1 H-NMR (CDCI3) 5: 1.07 - 1.74 (10H, m), 2.05 (4H, m), 2.41 (2H, m), 2.53 (4H, m), 3.22 (4H, m), 3.40 (1H, 
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m), 3.89 (3H, m), 5.11 (2H, m), 5.88 (1H, m), 6.85 - 7.28 (12H, m) 
[1168] TS1MS (M/Z): 572 (M+H)+ 

Example 167: N-Allyl-N-cyclohexyl-4-[444-[9-(2,2,2-trif^^ 
1-yl]benzamide 

[1169] (a) Step (b) of Example 1 was repeated, except that the compound prepared In step (a) of Example 80 and 
the compound prepared In step (d) of Example 1 33 were used as the starting compounds. Thus, ethyl 4-[4-[4-[9-(2,2,2-tri- 
f luoroethylcaroamoyl)-9H-thioxanthen-9-yl)butyljpiperazin-1 -yljbenzoate was obtained. 

[1170] 1 H-NMR (CDC! 3 ) 6: 1 .05 - 1 .13 (2H, m), 1 .36 (3H, t, J = 7.1 Hz), 1 .34 - 1 .41 (2H, m), 2.18 - 2.24 (4H, m), 2.46 
(4H, t, J = 4.9 Hz), 3.24 (4H, t, J = 4.9 Hz), 3.88 (2H, dq, J = 9.0, 2.2 Hz), 4.32 (2H, q, J = 7.1 Hz), 5.41 (1H, t, J = 6.6 
Hz), 6.82 (2H, d, J = 9.1 Hz), 7.17 - 7.29 (8H, m), 7.90 (2H, d, J = 9.1 Hz) 
[1171] TSIMS (M/Z): 612 (M+H) + 

[1 1 72] (b) Step (c) of Example 87 was repeated, except that the compound prepared just above in step (a) was used 
as the starting compound. Thus, the title compound was obtained. 

[1173] 1 H-NMR (CDCI3) 5: 1 .05 - 1 .20 (5H, m), 1 .34 - 1 .41 (2H, m), 1 .48 - 1 .60 (3H, m), 1 .73 - 1 .76 (4H, m), 2.1 8 - 
2.24 (4H, m), 2.47 (4H, t, J = 4.9 Hz), 3.17 (4H, t, J = 5.4 Hz), 3.88 (2H, dq, J = 9.0, 2.2 Hz), 3.96 (3H, m), 5.09 (1H, 
dd, J = 1 0.4, 1 .4 Hz), 5.12 - 5.1 7 (1 H, m), 5.44 (1 H, t, J = 6.6 Hz), 5.88 (1 H, brs), 6.84 (2H, d, J = 8.7 Hz), 7.1 7 - 7.29 
(10H,m) 

[11741 TSIMS (M/Z): 705 (M+H) + 

Example 1 68: N-Cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-N-(pyridin-2-y1)methylbenzamide 

[1 1 75] The procedure of Example 1 was repeated , except that the reaction was earned out using N-(2-pyridy Imethyl) 
cyclohexylamine instead of N-methylbenzylamine. Thus, the title compound was obtained. 

[1176] 1 H-NMR (CDCI3) 5: 0.87-1.57 (10H, m), 2.31 (4H, m), 2.52 (4H, m), 3.13 (4H, m), 3.68 (1H, m), 4.01 (1H, 
m), 4.58 - 4.82 (2H, m), 6.92 (2H, m), 7.26 (14H, m), 7.63 (1H, m), 8.50 (1H, m) 
[1177] TSIMS (M/Z): 573 (M+H) + 

Example 169: N-Allyl-3-[4-[3,3-bis(4-fluom^ 

[1 1 78] (a) Step (b) of Example 1 was repeated, except that the reaction was carried out using 3,3-bis(4-fluorophenyl) 
propyl bromide instead of 3,3-diphenylpropyl bromide. Thus, ethyl 3-[4-[3,3-bis(4-fluorophenyl)-1 -propyl]piperazin-1 -yl] 
benzoate was obtained. 

[1179] 1 H-NMR (CDCI3) 6: 1 .39 (3H, t, J = 7.2 Hz), 2.27 (4H, m), 2.58 (4H, m), 3.27 (4H, m), 4.02 (1H, t, J = 7.8 Hz), 
4.38 (2H, q, J = 7.2 Hz), 6.98 (4H, m), 7.18 (4H, m), 7.31 (1H, m), 7.56 (3H, m) 
[1180] TSIMS (M/Z): 465 (M+H) + 

[1181] (b) Step (c) of Example 1 was repeated, except that the hydrolysis of the compound prepared just above in 
step (a) was carried out. Thus, 3-[4-[3,3-bis(4-fluorophenyl)-1-propyl]piperazin-1-y0benzoic acid was obtained. 
[1 182] (c) Step (d) of Example 1 was repeated, except that the compound prepared just above in step (b) was used 
instead of 3-[4-(3,3-diphenyl-1-propyl)piperazin-1-yl]benzoic acid and N-allylcyclohexylamine was used instead of N- 
benzylmethylamine. Thus, the title compound was obtained. 
[1183] TSIMS (M/Z): 558 (M+H) + 

Example 170: 1 -Methyl N-allyl-N-cyclohexyl-6-[4-(3,3-diphenyl-propyl)piperazin-1-yl]phthalaminate 

[1184] (a) A solution of 3-nitrophthalic anhydride (5.0 g) in methanol (90 ml) was heated under reflux overnight, and 
the solvent was then removed by distillation under the reduced pressure to give 2-methyl 3-nitrophthalate (5.85 g). 
[1185] 1 H-NMR (CD3OD) 5: 3.36 (1H, s), 3.89 (3H, s), 7.75 (1H, t, J = 7.7 Hz), 8.34 (2H, m) 
[1186] FABMS (M/Z): 226 (M+H) + 

[1187] (b) Triethylamine (0.328 ml) and benzyloxycarbonyl chloride (368 mg) were added in that order to a solution 
of the compound (485 mg, 2.15 mmol), prepared just above in step (a), in anhydrous dichloroethane (10 ml) at 0°C, 
and the mixture was stirred at 0°C for 5 min. N,N-Dimethylaminopyridine (26.3 mg) was then added thereto, and the 
mixture was stirred at room temperature overnight. Water and dichloromethane were added to the reaction mixture, 
followed by extraction. The organic layer was washed with a saturated aqueous sodium chloride solution and was then 
dried over sodium sulfate. The solvent was removed by distillation underthe reduced pressure. The residue was purified 
by column chromatography on silica gel (n-hexane : ethyl acetate = 4 : 1) to give 1 -benzyl-2-methy I 3-nitrophthalate 
(207.6 mg) as an oil. 
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[1188] 1 H-NMR (CDCI 3 ) 8: 3.84 (3H, s), 5.36 (2H, s), 7.40 (5H, m), 7.68 (1H, dd, J = 8.0, 8.0 Hz), 8.35 (2H, d, J = 
8.0 Hz) 

[1189] FABMS (M/Z): 316 (M+H)+ 

[1 1 90] (c) Finely powdered iron (1 00 mg) and acetic acid (1 ml) were added to a solution of the compound (1 04 mg, 
5 0.33 mmol), prepared just above in step (b), of MeOH (1 0 ml) at room temperature, and the mixture was heated under 
reflux for 2 hr. The solvent was concentrated under the reduced pressure. Thereafter, ethyl acetate and an aqueous 
sodium hydrogencarbonate solution were added to the residue, and the mixture was stirred. The insolubles were re- 
moved by filtration, followed by extraction. The organic layer was washed with a saturated aqueous sodium chloride 
solution and was dried over anhydrous sodium sulfate. The solvent was removed by distillation under the reduced 
10 pressure to give 1 -benzyl-2-methyl 3-aminophthalate (68.3 mg) as a white solid. 
[1191] 1 H-NMR (CDCI3) 8: 3.58 (3H, s), 5.30 (2H, s), 6.8-7.40 (8H, m) 
[1192] TSIMS (M/Z): 286 (M+H)+ 

[1193] (d) Water (10 ml) was added to the compound (600 mg) prepared just above in step (c). 47% hydrobromic 
acid (3 ml) and sodium nitrite (160 mg) were added thereto, and the mixture was stirred at 0°C for one hr. Separately, 

15 copper(l) bromide (332 mg) was dissolved in water (3 ml), hydrobromic acid (3 ml) was added to the solution, and the 
mixture was stirred. The above reaction solution was added to this stirred mixture, and the mixture was then stirred at 
80°C for 2 hr. The reaction solution was cooled to room temperature. Water was then added to the cooled reaction 
solution, and the mixture was extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate. 
The solvent was then removed by distillation under the reduced pressure. The residue was purified by preparative TLC 

20 (hexane : ethyl acetate = 4 : 1) to give 1 -benzyl-2-methyl 3-bromophthalate as a brown solid. 

[1194] 1 H-NMR (CDCI3) 8: 3.79 (3H, s), 5.34 (2H, s), 7.33-7.40 (6H, m), 7.76 (1 H, d, J = 8.0 Hz), 8.01 (1 H, d, J = 8.0 Hz) 
[1195] EIMS (M/Z): 348,350 (M + ) 

[1196] (e) The procedure of step (i) of Example 106 was repeated, except that the compound prepared just above 
in step (d) was used as the starting compound. Thus, 1 -benzyl-2-methyl 3-[4-(3,3-diphenyl-propyl)piperazin-1 -yljphtha- 
25 late was obtained as a yellow solid. 

[1197] 1 H-NMR (CDCI3) 8: 2.20 - 2.49 (8H, m), 2.98 (4H, brs), 3.71 (3H, s), 4.08 (1 H, t, J = 6.3 Hz), 7.20-7.42 (1 8H, m) 
[1198] FABMS (M/Z): 549 (M+H)+ 

[1 1 99] (f) The compound as an ester prepared just above in step (e) was hydrolyzed in the same manner as in step 
(c) of Example 1 . Thus, 2-methyl 3-[4-(3,3-diphenylpropyl)piperazin-1-yl]phthalate was obtained as a yellow solid. 
30 [1200] 1 H-NMR (CDCI 3 ) 8: 2.1 7 - 2.63 (8H, m), 3.1 0 (4H, brs), 3.74 (3H, s), 4.1 7 (1 H, t, J = 6.3 Hz), 7.09-7.37 (11 H, 
m), 7.82 (2H, m) 

[1201] TSIMS (M/Z): 459 (M+H) + 

[1202] (g) The procedure of step (d) of Example 1 was repeated, except that the compound prepared just above in 
step (f) was used as the starting compound and N-allylcyclohexylamine was used instead of N-methylbenzylamine. 
35 Thus, the title compound was obtained as a yellow solid. 

[1203] 1 H-NMR (CDCI3) 8: 1 .01 - 2.34 (14H, m), 2.53 (4H, brs), 3.05 (4H, brs), 3.80 (3H, s), 3.96 (1 H, t, J = 5.9 Hz), 
4.00 (1H, m), 4.88 (1/2H, dd, J = 1.5, 16.1 Hz), 5.01 (1/2H, dd, J= 1.5, 10.3 Hz), 5.18 (1/2H, dd, J = 1.5, 10.3 Hz), 
5.27 (1/2H, dd, J = 1.5, 16.1 Hz), 5.36 (2H, t, J= 6.0 Hz), 5.61 (1/2H, m), 5.95 (1/2H, m), 6.90 - 7.29 (13H, m) 
[1204] TSIMS (M/Z): 580 (M+H) + 

40 

Example 1 71 : N-Allyl-N-cyclohexyl-3-[4-[4-[9-[aIlyl-(2,2,2-trifluoroethylcarbamoyl)]-9H-f luoren-9-yl]butyl]piperazjn- 

1- yl]benzamide 

[1205] A reaction was carried out in the same manner as in Example 121 , except that the compound prepared in 
45 Example 87 was used as the starting compound. Thus, the title compound was obtained. 

[1206] 1 H-NMR (CDCI3) 8: 0.60 (2H, m), 1 .01 - 1 .27 (10H, m), 2.12 (2H, m), 2.31 (2H, m), 2.43 (4H, m), 2.89 (2H, 
m), 3.11 (6H, m), 3.50 - 4.10 (5H, m), 4.30 - 4.85 (3H, m), 5.14 (2H, m), 5.65 - 6.02 (1H, m) t 6.78 (1H, d, J = 7.1 Hz), 
6.84 (2H, m), 7.23 (1H, m), 7.43 (6H, m), 7.79 (2H, d, J = 7.4 Hz) 
[1207] TSIMS (M/Z): 713 (M+H) + 

50 

Example 1 72: N-Allyl-N-cyclohexyl-3-[4-[4-[9-(2,2,2-trif luoroethylcarbamoyl)-9H-f luoren-9-yl]butyl]-piperazin-1 -yl]- 

2- methylbenzamide 

[1208] (a) The procedure of step (b) of Example 1 was repeated, except that the compound prepared in step (a) of 
55 Example 87 was used instead of 3,3-diphenylpropyl bromide and the compound prepared in step (a) of Example 53 
was used instead of ethyl 3-piperazin-1 -yl-benzoate. Thus, ethyl 3-[4-[4-[9-(2,2,2-trif luoroethylcarbamoyl)-9H-fluoren- 
9-yl]butyl]piperazin-1-yl]-2-methylbenzoate was obtained. 

[1209] 1 H-NMR (CDCI3) 8: 1 .38 (3H, t, J = 7.1 Hz), 1 .58 (3H, s), 2.20 (2H, m), 2.46 (6H, m), 2.85 (4H, m), 3.70 (2H, 
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m), 4.35 (2H, q, J = 7.1 Hz), 5.39 (1 H, m), 7.17 (3H, m), 7.39 (2H, m), 7.47 (2H, m), 7.57 (2H t d, J = 7.0 Hz), 7.78 (2H, 
d, J = 7.0 Hz) 

[12101 TSIMS (M/Z): 594 (M+H) + 

[1211] (b) The compound prepared just above in step (a) was hydrolyzed in the same manner as in step (c) of 
Example 1 to give3-[4-[4-[9-(2 l 2,2-trifluoroethylcarbamoyl)-9H-fluoren-9-yl]butyl]piperazin-1 -yl]-2-methylbenzoic acid. 
[1212] 1 H-NMR (CDCI 3 ) 5: 0.88 (2H, m), 1 .72 (2H, m), 2.58 (5H, m), 3.06 (2H, m), 3.20 (4H, m), 3.50 (4H, m), 3.78 
(2H, m), 7.35 (2H, m), 7.48 (2H, dt, J = 0.83, 7.4 Hz), 7.56 (2H t m), 7.62 (2H, d, J = 7.4 Hz), 7.68 (1 H, m), 7.96 (2H, 
d, J = 7.4 Hz) 

[1213] TSIMS (M/Z): 566 (M+H) + 

[1214] (c) The procedure of step (d) of Example 1 was repeated, except that the compound prepared just above in 
step (b) was used instead of 3-[4-(3,3-diphenyM-propyl)piperazin-1-yl]benzoic acid and N-allylcyclohexylamine was 
used instead of N-benzyimethy famine. Thus, the title compound was obtained. 

[1215] 1 H-NMR (CDCI 3 ) 6: 0.73 - 1 .96 (12H, m), 2.27 (3H, d), 2.43 (2H, m), 2.53 (4H, m), 2.94 (6H, m), 3.23 + 4.33 
(1H, m), 3.50 (2H, m), 4.05 (2H, m), 4.84-5.35 (2H, m), 5.38 (2H, m), 5.43 (1H, m), 5.80 (1H, m), 6.86 (1H, d, J - 7.1 
Hz), 6.99 (1H, t, J = 8.3 Hz), 7.16 (1H, m), 7.40 (2H, t, J = 7.4 Hz), 7.47 (2H, t, J = 7.4 Hz), 7.56 (2H, d, J - 7.6 Hz), 
7.79 (2H, d, J = 7.6 Hz) 
[1216] TSIMS (M/Z): 687 (M+H) + 

Example 1 73: N-Allyl-N-cyclohexyl-2-methyl-3-[4-[4-[9-(2,2,2-trif luoroethylcarbamoyl)-9H-xanthen-9-yl]butyl] 
piperazin-1 -yljbenzamide 

[1217] (a) The procedure of step (b) of Example 1 was repeated, except that the compound prepared in step (a) of 
Example 53 and the compound prepared in step (a) of Example 96 were used as the starting compounds. Thus, ethyl 
2-methyly-3-[4-[4-[9-(2,2,2-trifluoroethylra was obtained. 

[1218] 1 H-NMR (CDCJ 3 ) 5: 0.79 - 0.87 (2H, m), 1 .33 - 1.41 (5H, m), 2.17 - 2.21 (2H, m), 2.28 - 2.32 (2H, m), 2.45 
(7H, m), 2.82 (4H, t, J = 4.6 Hz), 3.81 (2H, dq, J = 8.9, 2.2 Hz), 4.34 (2H, q, J = 7.1 Hz), 5.44 (1 H, t, J = 6.6 Hz), 7.09 
- 7.20 (4H, m), 7.25 - 7.32 (4H, m), 7.50 (1H, dd, J = 7.8, 1 .5 Hz) 
[1219] TSIMS (M/Z): 610 (M+H)+ 

[1 220] (b) The procedure of step (c) of Example 87 was repeated, except that the compound prepared just above in 
step (a) was used as the starting compound. Thus, the title compound was obtained. 

[1221] 1 H-NMR (CDCI3) 6: 0.81 - 0.90 (2H, m), 0.97 - 1.44 (5H, m), 1.50 (2H, m), 1.66 (3H, m), 1.83 (2H, m), 2.15 
+ 2.20 (3H, s), 2.20 (2H, m), 2.28 - 2.32 (2H, m), 2.46 (4H, m), 2.79 - 2.88 (4H, m), 3.58 - 3.74 (1 H, m), 3.81 (2H, dq, 
J = 9.0, 2.4 Hz), 3.98 + 4.16 (1 H, dd, J = 15.5, 5.7 Hz), 3.25 + 4.46 (1 H, tt, J = 11 .9, 3.5 Hz), 4.96 + 5.14 (1 H, dd, J = 

10.2, 1 .2 Hz), 4.85 + 5.25 (1 H, dd, J = 17.1 , 1 .3 Hz), 5.46 (1 H, t, J = 6.5 Hz), 5.62 + 5.98 (1 H, m), 6.83 (1 H, d, J = 7.6 
Hz), 6.95 - 7.00 (1H, m), 7.09 - 7.16 (4H, m), 7.25 - 7.32 (5H, m) 

[1222] TSIMS (M/Z): 703 (M+H) + 

Example 174: N-Allyl-N-cyclohexyl-2-methyl-3-[4-[3-[9^^ 
piperazin-1 -yljbenzamide 

[1223] (a) The procedure of step (b) of Example 1 was repeated, except that the compound prepared in step (a) of 
Example 53 and the compound prepared in step (a) of Example 93 were used as the starting compound. Thus, ethyl 
2-methyly-3-[4-[3-[9-(2,2,2-trifluoroethy^ obtained. 
[12241 1 H-NMR (CDCI 3 ) 6: 0.87 - 0.95 (2H, m), 1 .37 (3H, t, J = 7.1 Hz), 2.23 (2H, t, J = 7.6 Hz), 2.38 (4H, m), 2.43 
(3H, s), 2.47 - 2.51 (2H, m), 2.80 (4H, t, J - 4.6 Hz), 3.70 (2H, dq, J = 9.0, 2.5 Hz), 4.33 (2H, q, J = 7.1 Hz), 5.37 (1H, 
t, J - 6.5 Hz), 7.12 (1H, dd, J = 7.8, 1.5 Hz), 7.17 (1H, t, J - 7.8 Hz), 7.37 (2H, dt, J = 7.5, 1.2 Hz), 7.45 (2H, dt, J - 
7.5, 1 .2 Hz), 7.49 (1 H, dd, J - 7.8, 1 .5 Hz), 7.57 (2H, d, J = 7.5 Hz), 7.78 (2H, d, J = 7.5 Hz) 
[1225] TSIMS (M/Z): 580 (M+H) + 

[1226] (b) The procedure of step (c) of Example 87 was repeated, except that the compound prepared just above in 
step (a) was used as the starting compound. Thus, the title compound was obtained. 

[1227] 1 H-NMR (CDCI 3 ) S: 0.88 - 0.92 (2H, m), 0.96 - 1 .43 (5H, m), 1 .47 - 1 .53 (2H, m), 1 .63 - 1 .68 (3H, m), 1 .82 
(2H, m), 2.13 + 2.17 (3H, s), 2.23 - 2.37 (4H, m), 2.46 - 2.50 (2H, m), 2.76 - 2.85 (4H, m), 3.62 (1H, m), 3.70 (2H, dq, 
J = 8.9, 2.3 Hz), 3.97 + 4.15 (1 H, dd, J = 15.4, 5.7 Hz), 3.24 + 4.45 (1 H, tt, J = 11 .9, 3.3 Hz), 4.96 + 5.13 (1 H, dd, J - 

1 0.3, 1 .3 Hz), 4.85 + 5.24 (1 H, dd, J = 1 7.2, 1 .4 Hz), 5.37 (1 H, t, J = 6.4 Hz), 5.61 + 5.98 (1 H, m), 6.82 (1 H, d, J = 7.6 
Hz), 6.96 (1H, t, J = 8.3 Hz), 7.12 (1H, q, J = 7.9 Hz), 7.37 (2H, dt, J - 7.5, 1.2 Hz), 7.45 (2H, dt, J = 7.5, 1.2 Hz), 7.57 
(2H, d, J = 7.5 Hz), 7.78 (2H, d, J = 7.5 Hz) 

[1228] TSIMS (M/Z): 673 (M+H) + 
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Example 1 75: N-Allyl-N-cyclohexyl-6-[4-(3,3-diphenyl-propyl)-piperazin-1 -yl]-2-phthalaminate 

[1229] The compound as an ester prepared in Example 170 was hydrolyzed in the same manner as in step (c) of 
Example 1 . Thus, the title compound was obtained as a yellow solid. 

[1230] 1 H-NMR (CDCI3) 8: 0.85 - 1.98 (11H, m), 2.17 (2H, brs), 2.39 (2H f brs), 2.66 (4H, brs), 3.08 (4H, brs), 4.01 
(1H, t, J = 7.1 Hz), 4.10 (1H, m), 4.45 (1H, m), 4.78 (1.H, d, J = 6.7 Hz), 4.92 (1H, d, J = 9.9 Hz), 5.13 (1H, d, J = 9.9 
Hz), 5.31 (1 H, d, J = 6.7 Hz), 5.66 (2H, m), 6.1 0 (2H, m), 7.1 8 - 7.31 (12H, m), 7.44 (1 H, m), 7.56 (1 H, m) 
[1231] TSIMS (M/Z): 566 (M+H) + 

Example 1 76: N-Cyclohexyl-3-[4-(3,3-diphenyl-1 -propyl)piperazin-1 -yl]-N-(3-pyridyl)methyl-2-methylbenzamide 

[1232] A reaction was carried out in the same manner as in step (d) of Example 53, except that N-(2-pyridyimethyl) 
cyclohexylamine was used instead of N-isopropylcyclohexylamine. Thus, the title compound was obtained. 
[1233] TSIMS (M/Z): 587 (M+H) + 

Example 1 77: N-Cyclohexyl-3-[4-(3,3-diphenyM -propyl)piperazin-t -yl]-N-(4-pyridyl)methyl-2-methylbenzamide 

[1234] A reaction was carried out in the same manner as in step (d) of Example 53, except that N-(4-pyridylmethyl) 
cyclohexylamine was used instead of N-isopropylcyclohexylamine. Thus, the title compound was obtained. 
[1235] TSIMS (M/Z): 587 (M+H) + 

Preparation Example 1 : Tablets 

[1236] 



Compound of Example 8 


2.5 g 


Lactose 


12g 


6%HPC lactose 


8g 


Potato starch 


2g 


Magnesium stearate 


05 g 


Total 


25 g 



[1237] All the above ingredients were intimately mixed with each other, and the mixture was compressed into 1000 
tablets. 

Preparation Example 2: Capsules 
[1238] 



Compound of Example 1 27 


2.5 g 


Lactose 


18g 


Potato starch 


4g 


Magnesium stearate 


05 g 


Total 


25 g 



[1239] All the above ingredients were intimately mixed with each other, and the mixture was filled into hard capsules 
to prepare 1 000 capsules. 

Test 1 : Triglyceride biosynthesis inhibitory activity 

[1 240] The triglyceride biosynthesis inhibitory activity of compounds according to the present invention was examined 
using human hepatoma-derived cell line, Hep G2. 

[1241] The test was carried out by partially modifying the method of Nagata et al. (Biochem. Pharmacol., 40, 843 
(1 990)) and the method of Furukawa et al. (J. Biol. Chem. , 267, 22630 (1 992)). Specifically, Hep G2 cells were cultivated 
in a Dulbecco modified Eagles's medium (DMEM) containing 10% fetal calf serum (FCS), 100 units/ml penicillin, and 
100 u,g/ml streptomycin on a 96-well plate. Thereafter, the medium was replaced by DMEM containing 1% bovine 
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serum albumin. At the same time, the test compound was added to a final concentration of t u.M, followed by cultivation, 
or cultivation was carried out without the addition of the test compound. Three hours after the replacement of the 
medium, 14 C-acetic acid was added to a final concentration of 1 mM, and cultivation was continued for additional 4 
hours. After the cells were washed with a phosphate buffer (pH 7.5) containing 150 mM sodium chloride, lipids within 

5 the cells were extracted with n-butanol. After the extraction, the extract was evaporated to dryness under a nitrogen 
stream. The solid obtained by the evaporation to dryness was dissolved in a minor amount of chloroform. The solution 
was developed by thin layer chromatography (development solvent: petroleum ether/diethyl ether/acetic acid = 90/1 5/3) 
to separate a 14 C-triglyceride fraction, and the amount of 14 C-triglyceride produced was then determined with a liquid 
scintillation counter (Beckman, LS-6500). 

10 [1242] The inhibition (%) of biosynthesis of triglyceride was calculated by the following equation. 

[1243] Inhibition of biosynthesis of triglyceride (%) = {1 - (amount of 14 C-triglyceride produced in the presence of test 
compound)/(amount of 14 C-triglyceride produced in the absence of test compound)) x 100 

Test 2: Apolipoprotein B secretion inhibitory activity 

15 

[1244] The apolipoprotein B secretion inhibitory activity of compounds according to the present invention was ex- 
amined using human hepatoma-derived cell line, Hep G2. 

[1245] The test was carried out by partially modifying the method of Nagata et al. (Biochem. Pharmacol., 40, 843 
(1 990)) and the method of Furukawa et al. (J. Biol. Chem., 267, 22630 (1 992)). Specifically, Hep G2 cells were cultivated 

20 jn a Dulbecco modified Eagles's medium (DMEM) containing 1 0% fetal calf serum (FCS), 1 00 units/ml penicillin, and 
100 ng/ml streptomycin on a 96-well plate. Thereafter, the medium was replaced by DMEM containing 1% bovine 
serum albumin. At the same time, the test compound was added to a final concentration of 1 jxM, followed by cultivation, 
or cultivation was carried out without the addition of the test compound. Three hours after the replacement of the 
medium, acetic acid was added to a final concentration of 1 mM, and cultivation was continued for additional 4 hours. 

25 The amount of apolipoprotein B secreted in the supernatant of the culture thus obtained was determined by the sand- 
wich ELISA method. Goat anti-human apolipoprotein B polyclonal antibody (CHEMICON) was used as the primary 
antibody, and mouse anti-human apolipoprotein B monoclonal antibody peroxydase conjugate (BIOSYS) was used as 
the secondary antibody. 

[1246] The inhibition (%) of secretion of apolipoprotein B was calculated by the following equation. 
30 [1247] Inhibition (%) of secretion of apolipoprotein B = {1 - (amount of apolipoprotein B secreted in the presence of 
test compound)/(amount of apolipoprotein B secreted in the absence of test compound)) x 100 
[1248] For the compounds prepared in Example 5, 99, 102, 104, and 149, the inhibition of secretion of apolipoprotein 
B and the inhibition of biosynthesis of triglyceride as the results of the tests in Test Examples 1 and 2 described above 
were as follows. 

35 





Inhibition, % 


Example compound 


Apolipoprotein B 


Triglyceride 


5 


92 


8 


99 


>80 


11 


102 


80 


89 


104 


84 


83 


149 


70 


74 



45 

Test 3: Acute toxicity test 

[1249] For the compound prepared in Example 104, an acute toxicity test was carried out using mice and rats ac- 
cording to a conventional method. Specifically, the compound prepared in Example 104 was orally administered to 
5Q ddY mice (male) and wistar rats (male) at a dose of 200 mg/kg, and these animals were observed for 8 days. As a 
result, all the animals survived, and, in addition, any change in general conditions, such as a change in weight, did not 
occur. 



Claims 

1 . A compound represented by formula (I) or a pharmacologically acceptable salt or solvate thereof: 
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y — z— n 



W"1 




(i) 



10 



wherein 



15 



20 



25 



30 



35 



40 



R 1 and R 2 , which may be the same or different, represent 
optionally substituted alky I having 1 to 6 carbon atoms, 
optionally substituted alkoxy having 1 to 6 carbon atoms, 
optionally substituted cycloalkyl having 3 to 8 carbon atoms, 
optionally substituted phenyl, 

optionally substituted alkenyl having 2 to 6 carbon atoms, 
optionally substituted alkynyl having 2 to 6 carbon atoms, or 

an optionally substituted five- or six-membered saturated or unsaturated heterocyclic ring containing not more 
than two hetero-atoms, or 

R 1 and R 2 , together with a nitrogen atom to which R 1 and R 2 are attached, may form a five- or six-membered 
monocyclic ring which may further contain one hetero-atom or may be substituted or an eight- to ten-membered 
condensed ring which may further contain one hetero-atom or may be substituted; 
R 3 and R 4 , which may be the same or different, represent 
a hydrogen atom, 

optionally substituted alky I having 1 to 6 carbon atoms, 

a halogen atom, 

hydroxyl, 

nitrile, 

alkoxycarbonyi having 2 to 5 carbon atoms, 
alkoxy having 1 to 6 carbon atoms, or 
carboxyl, or 

R 2 and R 3 may be attached to each other to form group -(Cb\ 2 ) m -, wherein m is 1 or 2, -N=CH-, -CH=N-, or - 
(C^alkyOC^N-; 

A, D, E, and G each represent a carbon atom, or any one of A, D, E, and G represents a nitrogen atom with 
the other three each representing a carbon atom, 
Q represents a nitrogen atom or a carbon atom, 

q, when Q represents a nitrogen atom, represents a single bond and, when Q represents a carbon atom, 

represents a single bond or a double bond; 

Y represents a group represented by formula (II): 



45 



50 




(ii) 



wherein 



55 



X represents a hydrogen atom; group - C(=0)N(R 5 )R 6 wherein R 5 and R 6 , which may be the same or 
different, represent a hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, optionally 
substituted cycloalkyl having 3 to 8 carbon atoms, optionally substituted phenyl, optionally substituted 
alkenyl having 2 to 6 carbon atoms, or optionally substituted alkynyl having 2 to 6 carbon atoms; or group 
-C(=0)OR 7 wherein R 7 represents a hydrogen atom or optionally substituted alkyl having 1 to 6 carbon 
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atoms, 

R 8 is absent or represents a bond, an oxygen atom, a sulfur atom, -S0 2 -, -SO-, -CH 2 -CH 2 -, or - CHNCH-, 
and 

R 9 and R 10 , which may be the same or different, represent a hydrogen atom, optionally substituted alkyl 
5 having 1 to 6 carbon atoms, alkoxy having 1 to 6 carbon atoms, a halogen atom, or hydroxyl; and 

Z represents -(CH 2 ) n -, wherein n is an integer of 0 to 6, -0(CH 2 ) r , or-C(=0)NH-(CH 2 ) r wherein i is an integer 
of 1 to 6, excluding the case where 

R 2 and R 3 are attached to each other to form group (CH 2 ) m - wherein m is 1 or 2; A, D, E, and G each represent 
10 a carbon atom; Q represents a nitrogen atom; Y represents a group represented by formula (II) wherein X 

represents a hydrogen atom and R 8 is absent; and Z represents -(CH 2 ) n -. 

2. The compound or pharmacologically acceptable salt or solvate thereof according to claim 1 , wherein 

15 Ri represents optionally substituted alkyl having 1 to 6 carbon atoms, optionally substituted cycloalkyl having 

3 to 8 carbon atoms, optionally substituted phenyl, optionally substituted alkenyl having 2 to 6 carbon atoms, 
or optionally substituted a five- or six-membered saturated or unsaturated heterocyclic ring containing not 
more than two hetero-atoms, 

R 2 and R 3 are attached to each other to represent group -(CH 2 ) m - wherein m is 1 or 2, 
20 R* represents a hydrogen atom or a halogen atom, 

A, D, E, and G each represent a carbon atom, 
Q represents a nitrogen atom, 
q represents a single bond, 

Y represents a group represented by formula (II) 
25 wherein 

X represents group -C(=0)N(R 5 )R 6 , wherein R 5 and R 6 , which may be the same or different, represent a 
hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, optionally substituted cycloalkyl 
having 3 to 8 carbon atoms, optionally substituted phenyl, optionally substituted alkenyl having 2 to 6 
30 carbon atoms, or alkynyl having 2 to 6 carbon atoms, or group - C(=0)OR 7 wherein R 7 represents a 

hydrogen atom or optionally substituted alkyl having 1 to 6 carbon atoms; R 8 is absent or represents a 
bond, an oxygen atom, a sulfur atom, -SO r , -SO-, -CH 2 -CH 2 -, or - CH=CH-; and R 9 and R 10 , which may 
be the same or different, represent a hydrogen atom, optionally substituted alkyl having 1 to 6 carbon 
atoms, alkoxy having 1 to 6 carbon atoms, a halogen atom, or hydroxyl, and 

35 

Z represents -(CH 2 ) n -, wherein n is an integer of 0 to 6, -0-(CH 2 ) r , or -C(-0)NH-(CH 2 ) r wherein i is an integer 
of 1 to 6. 

The compound or pharmacologically acceptable salt or solvate thereof according to claim 1 , wherein 

R 1 represents optionally substituted alkyl having 1 to 6 carbon atoms, cycloalkyl having 3 to 8 carbon atoms, 
phenyl, alkenyl having 2 to 6 carbon atoms, or optionally substituted a five- or six-membered saturated or 
unsaturated heterocyclic ring containing not more than two hetero-atoms, 
R 2 and R 3 are attached to each other to represent group -(CH 2 ) m - wherein m is 1 or 2, 
R 4 represents a hydrogen atom or a halogen atom, 
A, D, E, and G each represent a carbon atom, 
Q represents a nitrogen atom, 
q represents a single bond, 

Y represents a group represented by formula (II) 
wherein 

X represents group -C(=0)N(R 5 )R 6 , wherein R 5 and R 6 , which may be the same or different, represent a 
hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms or alkenyl having 2 to 6 carbon 
atoms; R 8 represents a bond, an oxygen atom, a sulfur atom, -S0 2 -, -SO-, or -CH 2 -CH 2 -; and R 9 and R 10 , 
55 which may be the same or different, represent a hydrogen atom or a halogen atom, 

Z represents -(CH 2 ) n -, wherein n is an integer of 0 to 6, -0-(CH 2 ) r , or -C(=0)NH-(CH2) r wherein i is an integer 
of 1 to 6, and 
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Q and E are attached to each other. 

The compound or pharmacologically acceptable salt or solvate thereof according to claim 1 ,. wherein 

R 1 and R 2 , which may be the same or different, represent 
optionally substituted alkyl having 1 to 6 carbon atoms, 
optionally substituted alkoxy having 1 to 6 carbon atoms, 
optionally substituted cycloalkyl having 3 to 8 carbon atoms, 
optionally substituted phenyl, 

optionally substituted alkenyl having 2 to 6 carbon atoms, 
alkynyl having 2 to 6 carbon atoms, or 

an optionally substituted five- or six-membered saturated or unsaturated heterocyclic ring containing not more 
than two hetero-atoms, or 

R 1 and R 2 , together with a nitrogen atom to which R 1 and R 2 are attached, may form a five- or six-membered 
monocyclic ring which may further contain one hetero-atom or may be substituted or an eight- to ten-membered 
condensed ring which may further contain one hetero-atom or may be substituted; 
R 3 and R 4 , which may be the same or different, represent 
a hydrogen atom, 

optionally substituted alkyl having 1 to 6 carbon atoms, 
a halogen atom, 
hydroxy I, 
nitrile, 

alkoxycarbonyl having 2 to 5 carbon atoms, 
alkoxy having 1 to 6 carbon atoms, or 
carboxyl, or 

R 2 and R 3 are attached to each other to represent group -N=CH-, -CH=N-, or -(C 1 ^ alkyl)C=N-; 
A, D, E, and G each represent a carbon atom, 
Q represents a nitrogen atom or a carbon atom, 

q, when Q represents a nitrogen atom, represents a single bond and, when Q represents a carbon atom, 

represents a single bond or a double bond; 

Y represents a group represented by formula (II) 

wherein 

X represents a hydrogen atom, group - C(=0)N(R 5 )R 6 wherein R 5 and R 6 , which may be the same or 
different, represent a hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, optionally 
substituted cycloalkyl having 3 to 8 carbon atoms, optionally substituted phenyl, optionally substituted 
alkenyl having 2 to 6 carbon atoms, or alkynyl having 2 to 6 carbon atoms, or group -C(=0)OR 7 wherein 
R 7 represents a hydrogen atom or optionally substituted alkyl having 1 to 6 carbon atoms; R 8 is absent 
or represents a bond, an oxygen atom, a sulfur atom, -S0 2 -, -SO-, -CH 2 -CH 2 -, or -CH=CH-; and R 9 and 
R 10 , which may be the same or different, represent a hydrogen atom, optionally substituted alkyl having 
1 to 6 carbon atoms, alkoxy having 1 to 6 carbon atoms, a halogen atom, or hydroxy I; and 

Z represents - (CH 2 ) n - wherein n is an integer of 0 to 6. 

The compound or pharmacologically acceptable salt or solvate thereof according to claim 1 , wherein 

R 1 and R 2 , which may be the same or different, represent 
optionally substituted alkyl having 1 to 6 carbon atoms, 
optionally substituted alkoxy having 1 to 6 carbon atoms, 
optionally substituted cycloalkyl having 3 to 8 carbon atoms, 
optionally substituted phenyl, 

optionally substituted alkenyl having 2 to 6 carbon atoms, 
alkynyl having 2 to 6 carbon atoms, or 

an optionally substituted five- or six-membered saturated or unsaturated heterocyclic ring containing not more 
than two hetero-atoms, or 

R 1 and R 2 , together with a nitrogen atom to which R 1 and R 2 are attached, may form a five- or six-membered 
monocyclic ring which may further contain one hetero-atom or may be substituted or an eight- to ten-membered 
condensed ring which may further contain one hetero-atom or may be substituted; 
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R 3 and R 4 , which may be the same or different, represent 
a hydrogen atom, 

optionally substituted alkyl having 1 to 6 carbon atoms, 
a halogen atom, 
hydroxy I, 
nitrile, 

alkoxycarbonyl having 2 to 5 carbon atoms, 
alkoxy having 1 to 6 carbon atoms, or 
carboxyl; 

A, D, E, and G each represent a carbon atom, 
Q represents a nitrogen atom or a carbon atom, 

q, when Q represents a nitrogen atom, represents a single bond and, when Q represents a carbon atom, 
represents a single bond or a double bond; 

Y represents a group represented by formula (II) 
wherein 

X represents group -C(=0)N(R 5 )R 6 wherein R 5 and R 6 , which may be the same or different, represent a 
hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, optionally substituted cycloalkyl 
having 3 to 8 carbon atoms, optionally substituted phenyl, optionally substituted alkenyl having 2 to 6 
carbon atoms, or alkynyi having 2 to 6 carbon atoms; R 8 represents a bond, an oxygen atom, a sulfur 
atom, -S0 2 -, -SO-, - CH 2 -CH 2 -, or-CH=CH-; and R 9 and R 10 , which may be thesame or different, represent 
a hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, alkoxy having 1 to 6 carbon 
atoms, a halogen atom, or hydroxyl; and 

Z represents -(CH 2 ) n - wherein n is an integer of 0 to 6. 

The compound or pharmacologically acceptable salt or solvate thereof according to claim 1 , wherein 

R 1 and R 2 , which may be the same or different, represent 
optionally substituted alkyl having 1 to 6 carbon atoms, 
optionally substituted alkoxy having 1 to 6 carbon atoms, 
optionally substituted cycloalkyl having 3 to 8 carbon atoms, 
optionally substituted phenyl, 

optionally substituted alkenyl having 2 to 6 carbon atoms, 
alkynyi having 2 to 6 carbon atoms, or 

an optionally substituted five- orsix-membered saturated or unsaturated heterocyclic ring containing not more 
than two hetero-atoms, or 

R 1 and R 2 , together with a nitrogen atom to which R 1 and R 2 are attached, may form a five- or six-membered 
monocyclic ring which may further contain one hetero-atom or may be substituted or an eight- to ten-membered 
condensed ring which may further contain one hetero-atom or may be substituted; 
R 3 and R 4 , which may be the same or different, represent 
a hydrogen atom, 

optionally substituted alkyl having 1 to 6 carbon atoms, 

a halogen atom, 

hydroxyl, 

nitrile, 

alkoxycarbonyl having 2 to 5 carbon atoms, 
alkoxy having 1 to 6 carbon atoms, or 
carboxyl; 

A, D, E, and G each represent a carbon atom, 
Q represents a nitrogen atom or a carbon atom, 

q, when Q represents a nitrogen atom, represents a single bond and, when Q represents a carbon atom, 
represents a single bond or a double bond; 

Y represents a group represented by formula (II) 
wherein 

X represents a hydrogen atom; R 8 is absent; R 9 and R 10 , which may be the same or different, represent 
a hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, alkoxy having 1 to 6 carbon 
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atoms, a halogen atom, or hydroxyl; and 

Z represents -(CH 2 ) n - wherein n is an integer of 0 to 6. 

The compound or pharmacologically acceptable salt or solvate thereof according to claim 1 , wherein 

R 1 represents optionally substituted alky I having 1 to 6 carbon atoms, 
optionally substituted cycloalkyl having 3 to 8 carbon atoms, 
optionally substituted phenyl, 

optionally substituted alkenyl having 2 to 6 carbon atoms, 
alkynyl having 2 to 6 carbon atoms, or 

an optionally substituted five- or six-membered saturated or unsaturated heterocyclic ring containing not more 
than two hetero-atoms, 

R 2 and R 3 are attached to each other to represent group -N=CH-, -CH=N-, or -(C-|. 6 alkyl)C=N-, 

R 4 represents a hydrogen atom, 

optionally substituted alkyl having 1 to 6 carbon atoms, 

a halogen atom, 

hydroxyl, 

nitrile, 

alkoxycarbonyl having 2 to 5 carbon atoms, 
alkoxy having 1 to 6 carbon atoms, or 
carboxyl, 

A, D, E, and G each represent a carbon atom, 
Q represents a nitrogen atom or a carbon atom, 

q, when Q represents a nitrogen atom, represents a single bond and, when Q represents a carbon atom, 

represents a single bond or a double bond, 

Y represents a group represented by formula (II) 

wherein 

X represents a hydrogen atom, group - C^OJNtR^R 6 , wherein R 5 and R 6 , which may be the same or 
different, represent a hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, optionally 
substituted cycloalkyl having 3 to 8 carbon atoms, optionally substituted phenyl, optionally substituted 
alkenyl having 2 to 6 carbon atoms, or alkynyl having 2 to 6 carbon atoms, or group -C(=0)OR 7 wherein 
R 7 represents a hydrogen atom or optionally substituted alkyl having 1 to 6 carbon atoms; R 8 is absent 
or represents a bond, an oxygen atom, a sulfur atom, -S0 2 -, -SO-, -CH 2 -CH 2 -, or -CH=CH-; and R 9 and 
R 10 , which may be the same or different, represent a hydrogen atom, optionally substituted alkyl having 
1 to 6 carbon atoms, alkoxy having 1 to 6 carbon atoms, a halogen atom, or hydroxyl, and 

Z represents (CH 2 ) n -, wherein n is an integer of 0 to 6. 

The compound or pharmacologically acceptable salt or solvate thereof according to claim 1 , wherein 

R 1 and R 2 , which may be the same or different, represent 
optionally substituted alkyl having 1 to 6 carbon atoms, 
alkoxy, 

optionally substituted cycloalkyl having 3 to 8 carbon atoms, 
optionally substituted phenyl, 

optionally substituted alkenyl having 2 to 6 carbon atoms, 
alkynyl having 2 to 6 carbon atoms, or 

R 1 and R 2 , together with a nitrogen atom to which R 1 and R 2 are attached, may form a five- or six-membered 
monocyclic ring which may further contain one hetero-atom or may be substituted or an eight- to ten-membered 
condensed ring which may further contain one hetero-atom or may be substituted; 
R 3 and R 4 , which may be the same or different, represent 
a hydrogen atom, 

optionally substituted alkyl having 1 to 6 carbon atoms, 

a halogen atom, 

hydroxyl, 

nitrile, 
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alkoxycarbonyl having 2 to 5 carbon atoms, 
alkoxy having 1 to 6 carbon atoms, or 
carboxyl, or 

R 2 and R 3 are attached to each other to represent group -N=CH-, -CH=N-, or -(C 1 . 6 alkyl)C=N-; 
5 A, D, E, and G each represent a carbon atom, 

Q represents a nitrogen atom or a carbon atom, 

q, when Q represents a nitrogen atom, represents a single bond and, when Q represents a carbon atom, 
represents a single bond or a double bond; 
Y represents a group represented by formula (II) 
10 wherein 

X represents a hydrogen atom, group - C(=0)N(R 5 )R 6 wherein R 5 and R 6 , which may be the same or 
different, represent a hydrogen atom, optionally substituted alky I having 1 to 6 carbon atoms, or group -C 
(=0)OR 7 wherein R 7 represents a hydrogen atom or alky I having 1 to 6 carbon atoms; R 8 is absent or 
15 represents a bond or an oxygen atom; and R 9 and R 10 , which may be the same or different, represent a 

hydrogen atom or a halogen atom; and 



Z represents -(CH 2 ) n - wherein n is an integer of 0 to 6. 

20 9. The compound or pharmacologically acceptable salt or solvate thereof according to claim 1 , wherein 

R 1 and R 2 , which may be the same or different, represent 
optionally substituted alkyl having 1 to 6 carbon atoms, 
optionally substituted alkoxy having 1 to 6 carbon atoms, 
25 optionally substituted cycloalkyl having 3 to 8 carbon atoms, or 

optionally substituted alkenyl having 2 to 6 carbon atoms; 
R 3 and R 4 , which may be the same or different, represent 
a hydrogen atom, 

optionally substituted alkyl having 1 to 6 carbon atoms, or 
30 a halogen atom, or 

R 2 and R 3 are attached to each other to represent group (CH 2 ) m - wherein m is 1 or 2; 

any one of A, D, E, and G represents a nitrogen atom with the other three each representing a carbon atom; 

Q represents a nitrogen atom; 

q represents a single bond; 
35 Y represents a group represented by formula (II) 

wherein 



X represents a hydrogen atom or group - C(=0)N(R 5 )R 6 wherein R 5 and R 6 , which may be the same or 
different, represent a hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, optionally 
40 substituted cycloalkyl having 3 to 8 carbon atoms, optionally substituted phenyl, optionally substituted 

alkenyl having 2 to 6 carbon atoms, or alkynyl having 2 to 6 carbon atoms; R 8 is absent or represents a 
bond or an oxygen atom; and R 9 and R 10 , which may be the same or different, represent a hydrogen atom, 
optionally substituted alkyl having 1 to 6 carbon atoms, alkoxy having 1 to 6 carbon atoms, a halogen 
atom, or hydroxyl; and 

45 

Z represents -(CH 2 ) n - wherein n is an integer of 0 to 6. 
10. The compound or pharmacologically acceptable salt or solvate thereof according to claim 1 , wherein 



50 Ri and R 2 , which may be the same or different, represent 

optionally substituted alkyl having 1 to 6 carbon atoms, 
alkoxy having 1 to 6 carbon atoms, 
cycloalkyl having 3 to 8 carbon atoms, or 
alkenyl having 2 to 6 carbon atoms; 

55 R 3 and R 4 , which may be the same or different, represent 

a hydrogen atom, 

alkyl having 1 to 6 carbon atoms, or 
a halogen atom, or 
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R 2 and R 3 are attached to each other to represent - (CH 2 ) m - wherein m is 1 or 2; 

any one of A, D, E, and G represents a nitrogen atom with the other three each representing a carbon atom; 

Q represents a nitrogen atom; 

q represents a single bond; 

Y represents a group represented by formula (II) 

wherein 

X represents a hydrogen atom, group - C(=0)N(R 5 )R 6 wherein R 5 and R 6 , which may be the same or 
different, represent a hydrogen atom or optionally substituted alky I having 1 to 6 carbon atoms; R 8 is 
absent or represents a bond or an oxygen atom; and R 9 and R 10 each represent a hydrogen atom; and 

Z represents - (CH 2 ) n - wherein n is an integer of 0 to 6. 

11. A pharmaceutical composition comprising an effective amount of the compound according to any one of claims 1 
to 1 0 or a pharmacologically acceptable salt or solvate thereof in combination with a pharmacologically acceptable 
carrier, 

12. The pharmaceutical composition according to claim 11 , for use as an inhibitor of apolipoprotein B-containing lipo- 
protein secretion. 

13. The pharmaceutical composition according to claim 11 , for use as a triglyceride biosynthesis inhibitor. 

14. The pharmaceutical composition according to claim 11 , for preventing or treating hyperiipidemia. 

15. The pharmaceutical composition according to claim 11 , for preventing or treating atherosclerotic diseases. 

16. The pharmaceutical composition according to claim 11 , for preventing or treating pancreatitis. 

17. A method for inhibiting the secretion of an apolipoprotein B-containing lipoprotein, comprising the step of admin- 
istering an effective amount of the compound according to any one of claims 1 to 1 0 or a pharmacologically ac- 
ceptable salt or solvate thereof to animals including humans. 

18. A method for inhibiting the biosynthesis of triglycerides, comprising the step of administering an effective amount 
of the compound according to any one of claims 1 to 10 or a pharmacologically acceptable salt or solvate thereof 
to animals including humans. 

19. A method for preventing or treating hyperiipidemia, comprising the step of administering an effective amount of 
the compound according to any one of claims 1 to 1 0 or a pharmacologically acceptable salt or solvate thereof to 
animals including humans. 

20. A method for preventing or treating arteriosclerotic diseases, comprising the step of administering an effective 
amount of the compound according to any one of claims 1 to 1 0 or a pharmacologically acceptable salt or solvate 
thereof to animals including humans. 

21 . A method for preventing or treating pancreatitis, comprising the step of administering an effective amount of the 
compound according to any one of claims 1 to 1 0 or a pharmacologically acceptable salt or solvate thereof to 
animals including humans. 

22. Use of the compound according to any one of claims 1 to 10 or a pharmacologically acceptable salt or solvate 
thereof, for the manufacture of an apolipoprotein B-containing lipoprotein secretion inhibitor. 

23. Use of the compound according to any one of claims 1 to 10 or a pharmacologically acceptable salt or solvate 
thereof, for the manufacture of a triglyceride biosynthesis inhibitor. 

24. Use of the compound according to any one of claims 1 to 10 or a pharmacologically acceptable salt or solvate 
thereof, for the manufacture of a prophylactic or therapeutic agent for hyperiipidemia. 

25. Use of the compound according to any one of claims 1 to 10 or a pharmacologically acceptable salt or solvate 
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thereof, for the manufacture of a prophylactic or therapeutic agent for atherosclerotic diseases. 

26. Use of the compound according to any one of claims 1 to 1 0 or a pharmacologically acceptable salt or solvate 
thereof, for the manufacture of a prophylactic or therapeutic agent for pancreatitis. 

5 

27. A compound represented by formula (III) or a pharmacologically acceptable salt or solvate thereof : 




(iri) 



wherein 

20 

R 3 and R 4 , which may be the same or different, represent 
a hydrogen atom, 

optionally substituted alkyl having 1 to 6 carbon atoms, 
a halogen atom, 
25 hydroxyl, 
. nitrile, 

alkoxycarbonyl having 2 to 5 carbon atoms, 
alkoxy having t to 6 carbon atoms, or 
carboxyl, 

30 A, D, E, and G each represent a carbon atom, or any one of A, D, E, and G represents a nitrogen atom with 

the other three each representing a carbon atom, 

L represents group -O R 11 wherein R 11 represents a hydrogen atom or optionally substituted alkyl having 1 
to 6 carbon atoms, 

Y represents a group represented by formula (II): 




45 wherein 

X represents a hydrogen atom, group - C(=0)N(R 5 )R 6 wherein R s and R 6 , which may be the same or 
different, represent a hydrogen atom, optionally substituted alkyl having 1 to 6 carbon atoms, optionally 
substituted cycloalkyl having 3 to 8 carbon atoms, optionally substituted phenyl, optionally substituted 

so alkenyl having 2 to 6 carbon atoms, or optionally substituted alkynyl having 2 to 6 carbon atoms, or group 

-C(=0)OR 7 wherein R 7 represents a hydrogen atom or optionally substituted alkyl having t to 6 carbon 
atoms, R 8 is absent or represents a bond, an oxygen atom, a sulfur atom, -S0 2 -, -SO-, -CH 2 -CH 2 -, or 
-CH=CH-, and R 9 and R 10 , which may be the same or different, represent a hydrogen atom, optionally 
substituted alkyl having 1 to 6 carbon atoms, alkoxy having 1 to 6 carbon atoms, a halogen atom, or 

55 hydroxyl, and 

Z represents -(CH 2 ) n -, wherein n is an integer of 0 to 6, 0(CH 2 ) r , or -C(=0)NH-(CH 2 ) r wherein i is an integer 
of 1 to 6. 
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